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PREFACE TO THE SECOND EDITION

This second edition of the Comet itatiev)tandbook co ins an updated orbit that
Includes recovery observations of.the comet through Join' 14, P)8:i hnproved rnagni
t tide estimates for Cornet Halley have been added, as well as a section on the cornet's dust

by Dr. Zcieriek Sekanina.



4

As%

/

e se

1

CONTENTS

6

I. The Orbit of Comet Halley . ..... .. . ..... .. (71\
1

H. The Expected Physical Behavior of
Comet Halley in 1985-1986 3

A. Brightness Estimates 3
(.1

H. Coma Diameters 5

C. Tail Lengths i 5

HI. Observing conditions for Comet Halley in 1985-1986 5

IV. Observin Conditions for the Dust Tail of
Comet Halley in 1985-1986 (b. Sekanina) 14

4References 17

Appendixes ig

Figures )
I. Angular Elements Of the Orbit of Comet:I tallev 2

4*. 2. Ec1iptic Plane Projection 'of Comet Hkllley's Orbit (1910 -1986)
Within the Solar System 2

3. RelJtive Pusitions of Comet Iialley and Earth, 1985-1986 :3

4 Path Of I',oinet I [alley on the Celestiid Sphere During
Noven4r 1985 -May 1986

Comet liallev Total Magnitude Estimates, 1909 1910;
Visual Estimates Only 4

f Ltv, Mot f 1909 1911 Visual Linear Coma lhameters Es

Cornet f Volley near Tail Lengths Computed from
NAked e EstirnitteN Ei

:NrT4,t I 41 leV 1985 1986 G (mud Based Observing Conditions 8

Cornet lialley Observing Co iditions in 11fit; for ( thservers
to( dted it 411' Nurth LatittOfs

/

16,

I.

N.

vii

I



4!9

viii

10. COmet Halley Observing Conditions, in 1986 for Observers
Located ai 30° North Latitude 10

4
11. Comet Halley Observing Conditions in 1986 for Observers

Located at 20° North Latitude , 11

12. Comet Halley Observing Conditions in 1986 for Observers
Located at 20° South Latitude e / 12

13. Comet Halley Observing Conditions in 1986 for 0 ervers
Located at 30° South Latitude 13

14. Angle Between the Comet Halley-Earth Vector and the
Cornet's Orbit Plane Plotted Against Calendar pate

15. Predicted Brightness Profile of the Dust Tail of
Comet Halley on March 13, 1986 16

16. Predicted Brightness Profiles of the Dust Tail of
Comet Halley'on Apfil 10, 1986

ee

16

Tables
1. Times (U.T.) of New Moons, 1985-1986 .,. 5 f

- 2. Ground - eased, Observing Data, Comet Halley:1985-1986 : 7

3. The Orientation and Width of the Dust Tail of
Cc anet Halley in 1985-1986 15

,

B-1. Ephemeris (with Pe.r4trriVionsl for Cothet Halley at Five-Day
.

Intervals frelin July 24, 1682, to August 7,.1984 23

B-2. Ephemeris (with Perturbations) for &riCi-est Halley at One-Day
Intervals from August 8, 1984, to May 4, 1987 , 27

ti

r

1'

r



,$

1

Theroinet Halley Handbook:
An Observer's Guide

I. The Orbit of Comet Halley
Considerable portions of the infoi-Imapon in this handbook

are based upon a previous wail( on Comet nalley's orbit, in
which the comet's path wag determined from observational
data in the apparitions of 1807, 1682, 1759, 1835-1836, and
1909 191 The observational data in 1607 began with a
rather crude naked-eye observation on September 28 by the
German astronomer Johannes Kepler. The required orbital de-
termination computations were run over various observational
data intervals with perturbations from all nine planets taken
into account at each time step.

Forces other than gravity acting on a cometary nucleus
introduce an additional acceleration -in its motion. These so-
called nongravitational accelerations are believed to be due to
the oirtgassing. rocket effect of the comet's icy nucleus.[21
The effects have been successfully modeled by Marsden,
Sekanina, and jeorrians.[3] YeomanS included them in his
c:orniputat ions fbr Comet Haliey.[11 Using the ancient Chinese
observations as Neonstraints upon the motion of the comet,
Yeomans Ad Kiang computed its motion back in time to 1404
B.C,[4] the Chinese records in 240 Bg. were found to be the
ffrst reliable observations of Comet Halley. To dale, there are no
convincing observations of 'the comet recorded prior to that
time.

To provide the sit ion predictions necessary for the recent
recovery of Comet Halley, an orbit Based upon. 885 obsbrva-
Huns of the comet over the 1759-1911 interval was used. A
scHt4dule of predicted cometary positions, termed an ephe-

. meris, was published ittthe first edition:of this. handbook. The
recovery observations of October 16, 1982, fcitind the. comet

only 8 arc seconds west of the predicted position.[51 This
edition of the handbook .gives an ephemeris (see Tablet B-1
and B-2 in Aapendix B) that is based upon the observations of,
Comet Halley. made from 1835.until, January 14, 14183.

e The recently - updated orbital elements, which define
the comet's path, are given as follows:

Epoch 1986 Feb. 19.0 (RT.)

T 1986 Feb. 9.45175 (E.T.)

q 0.5871047

e . 0.9672760

111.84809

fi 58.14536

162.23928
'sr

The nongravitationitl parameters, as defined in RaferenCe [3j,
' are A = 0.0565 and A2 0.0154 in units of 10-8 AU/day .
The move orbital elements ire strictly correct only km the
given instant of time (epoch). However, for many low-preci-
sion computations, they can be used for several months on
either side of perihelion paisage (T). The comet reaches its,
closest Approach to the Sun at perihelion and its,distance from
the Sun at that time (distance SP in Figure 1) 4.9 termed the
comet's perihelion distance (q) and is given in astionornical
units (AU): 1 AU is the mean -diAtance4of.the Earth from the
Sun. approximately 149.6 million km. The eccentricity (e) and'
the three angular elements:--the argument of perihelion (w),
the longitude of the ascending node (II), and the orbital inch-

.
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a.

nation ( i)-- complete the description of the cornet's orbit. The
angular elements are referred to the mean ecliptic and equinox
of 19V.0 and are illustrated in Figure 1.

Figure 2 illustrates an ecliptic 'plane projection of Comet
lialley's orbit within the solar system. Figure 3 depicts the
relative positions of the-comet and Earth in the 1985-1986

2

time period. The prey- and poe-perihelion close approaches of
the comet and Earth occur on November 27,1985, and April 11,
,1.986, at minimum distances of 0%2 and 0.42'AU respectively.
The position of the vernal equinox on Figures 1, 2, and 3 is
denoted by the symbol T . Figure 4 shows the comet's path
through the constellations for the period Novernbe5 1985 until
May 198Q. a

EARTH'S ORBIT

ORBIT OF
COMET HALLEY

Fig. 1. Angular Elements of the Orbit of Comet Halley. For Comet Halley. the orbital inclination i is
182°, the longitude of the ascending node 11 is mr, and the argtimene of perihelion w is lir.

1

#

a

ti

if

PLUTO'S
ORBIT

NEPTUNE'S
ORBIT

URANUS
ORBIT

COME
MAURY'S
POSITION
GIVEN

JUPITER'S

EARTH'S OfT13IT
MARS'

ORBIT ORB!?

SATURN'S
ORBIT 98,

19 83

1977

T

AT
DATE

1948

,

C

ar

Fig. 2. Ecliptic Plane Projection of Comet Halley's Orbit (1910-1986) Within thin Solar System. Ile
planetary positions are indicated for the tirneaf the carnet's perihelion Assage.
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P PERIHEgt)N OF COMET HALLEY

E
1

POSITION OF EARTH AT Ng-PERIHELION CLOSE APPROACH OF COMET (NOV. 27; 1965)

E2
POSITION OF EARTH AT POST-PERIHELION CLOSE APPROACH 0F COMET (APR. 11, 1986)

0 - POSITION OF EARTH AT PERDIELION_OF COMET HALLEY (FEB. 9, 1986)

DEC

Fig. 3. Relative Positions of Comet Halley and Earth. 1985-1988.

II. The Expected Physical' Behavior of
Collet Halley in 1985'- i90

Like that of other active comets, Comet Halley's physical
behavior is likely to change markedly from day to day. The
connet:s detailed physical behavior cannot b4 predicted, but its
general features can be estimated from information gathered in
i$ past apparitions. In an effort to predict the comet's apparent
brightness, coma diretens, and tail lengths 14 1085-1986, an
analysis of existing data is presented ink the following.
subsections.

M1 = Mo + 5 lbg A + 2.5 n log r (1)

A. Brightness Estimates
An object's apparent brightness isnieasur4in astronom-

ical magnifinles. A star of magnitude 6 is just Visible to the
naked eye, and a star of magnitude 5 is 2.5 times brighter. A star
of magnitude 7 is 2.5 6'1mA-fainter than a magnitude 6 star, etc.
The total apparent magnitude (M1) of a comet depends upon
the cornet's distance froth the Sun distance from the
Earth (a), and its absolute total magni (AV, i.e., its niagni-
tude at r ,= A AU. If heliocentric and geocentric dis-
tances of the comet are given in AU, then

,

Vre

.4

a.

where n indicates the. inverse power of heliocentric distance
with which the brightness varies.

Visual brightness estimates of a comet are made by compar-
ing the comet to out-of-focus stars of known brightness': These
estimates depend upon the subjective judgment of the ob-
server, thia brightness of the night sky, and the type and aper-

..ture size of the telescope employed. Ina recent study of Cornet
Halley in 1909-1910, Morris and Green reanc.e4 brightness
estimates made with refracting teleicopes, qpeiekasses, and
the naked eye to a stadtlard aperture of 8.78 cm.lui Froth the
pre-perihelion Observations out to 3.4 AU, Morris and Green
found Mo = 5,47 and n = 4.44. Post-perihelion out to 5 AU, the
corresponding values were Mo = 4.94, n = 3.07. Figure 5
reproduces the data and resultant fit to these data points. Ac-
cordingly, the pre- and post-perihelion magnitude predictions
used in 'rabies 2, B-1, and B-2, as well as in Figures 9-13, were
computed fiom the following equations:

M1 = 5.47 + 5 log A 11.10 log r (pre-perihelion)
I.

M1 = 4.94 + 51Irog A + 7.68 log r (post-perihelion)
.

For the same .heliocentric distance, the comet intrinsicakly
brighter post-perihelion.

13
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.
To be a uaked-ey -i object; the diffuse .image of Comet lialley

wo Have to he omewhat brighter than magnitude 6. Be-
cai of its Unfavo hie positions with respect to the Earth and
#

Sun. Cornet Halley will disappoint much of Ole waiting public
4 in the coming apparition. It may not be an obvious naked-eye

object and might in fail be invisible if the observer imlacated In
a- populous area with significant artificial lighting. successful
observers will have to equip themselves with binoculars, know
where and when to observe, and seek an observing location
free from light pollution.

. .
At great heliocentric distances, the cometary ices are not

.vaporized by the Sun and the brightness of the comet depends
only upon the reflected sunlight. We will define the nuclear
appar9nt magnitude of the comet (M2).as its brightness when
it is inactive at large heliocentric distances. The 1982 recov-.*

,ery magnitudes were used to determine the following
relationship': - ,

. 14.1 f 5 log + 5 log r (4)

Here we assume that the phase term can be neglected. The
predictions for M2 given in Tables B-1 and 13-2 are meaningful
only when the comer is inactive.

B. Coma Diameters
Figure Ei presepts the linear coma, diameters determined

from visual observations made. in 1909-1911. The observed
angular coma diameter, in each case, was multiplied by the
gPlocentriC distance of the cornet at the time 61 observation to
obtain the linear coma'diameter. Note that the coma diameter
reached a maximum value of approximately 200,000 km just
after perihelion. Because the actual coma diameters will de-
pend on 'the optical instrument used to observe the comet, the
data given in Figure 6 are crude! Nevertheless, the curve does
indicate the general evolution of the coma diameter with helio-
centric distanw,

C. Tail Lengths,
In general. an active cornet such as Halley will exhibit both a

dust tail and an ion tail. To a visual observer, the dust tail
appearii yellowish, the ion tail bluish-white. The km tail is
usually longer than the dust tail and is positioned in a direction
nearly opposite to the Sun.

To obtain some idea of Cornet Halley's tail evolution with
heliocentric distance. r. we collected apparent tail-length data
for the last three apparitions. Only naked- eye,'angular, tail-
length estimates were used in our analysis, and we made the
assumption that the tail was always directly antisolar. an ade-
quate assumption considering the subjective nature of the tail-
length estimates. Ilting the comet's phase angle, 13, and the
geocentric distance of the comet, A, the actual, linear tail
length. s. may be computed front the apparent (foreshortened)
angular tail length, t, by

A sin t
S

sin (ft t)
(5)

The linear tail lengths, s, plotted as a function of heliocentric
distTnce, are presented in Figure 7. While the actual tail
lengths' pbserved will depend upon the observing conditions
and the optical instrument used, the Shape of the curve in
Figure 7 is 'suggestive. Cpmparing the 1759, 1835, and 1910`
data, the comet's visual tail length appears to be longest after
perihelion.

III. Observing Conditions for Comet
Halley in 1185-1906

As is evident from Figures 3 and 4, the changing positions .

of the comet and Earth in 1985-1986 will cause different,
observing conditions for the comet before and after perihelion.
In general, the pre-pe'lihelion positions of Comet Halley will(
allow better observing conditions for northern hemisphere
observers, while southern hemisphere observers will be fa-
vored post-perihelion,

Besides the seasonal variations, the observing conditions
depend'on the phase of the Moon. Usually the most favorable
times of the month are centered on the dates of new moon,
listed in .

Table 1, Times (U.T.),of New Moons, 1885v-1981i.

hate (1985) a Date (1986)

Jan. 21.1
Feb. 19.8
Mar. '21.5
Apr. 20.2
May 19.9
June 18.5
July 18.0
Aug. 16.4

,Sep, 14.8
Oct. 14.2
.Nov. 12.6
Dec.. 12.0

Ian. 10.5
Fob.
Mar. 10.6
Apr. 9.3
May 8.9
June 7.6
July 7.2
Aug. 5.8
Sep. 4.3
Oct. 3.8
Nov. 2.3
Dec. 1.7
Dec. 31.1

4.

For a given day, the comers ObsePvability'will depend upon
the observer's latitude. We have assumed that the comet will be
visible to an observer if the comet is above, and the sun is
simultaneously more than 18° below, the local horizon. This
condition assures that evening astronomical twilight has
ended and morning astronomical twilight has not yet begun
(i.e., the c:otnet is seen in a dark sky). The time interval for
which thillcondition holds is referred to as the number of
available ark hours. Figure 8 plots the available dark hours vs.
calendar date for an observer at 35°N and 35°S latitude:Also
plotted in Figure 8 is the total apparent magnitude, M1, vs.
calendar date. Table 2 lists the dark hours vs. calendar date for
observers located. at 45°N, 30°N: 30°S, and 45°S. Table 2 also
gives the predicted apparent total (MI Land nuclear (M2) mag-
nitudes of the comet as a function of calendar date.
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Table 2. Grouudlliased Observing Data. Cain#t H 5-1386.

rt.

Dark hours
Apparent.

Magnitudes
M. 1 Date (1986)

Dark Hours.
Apparent '

Magnitudes
M1

1,,

Date (1985)

-

North Let. ti South 'Let. North Lat. South! Lat.
45° 30° 30° 45° 45° Kr. 30° 45°

Jan. 1

r-t
31

Feb. 10
20

Mar: 2
12

iws 22
Apr. 1

11

21N/
M1ty 1

11

21
31

Jun. 10
20
30

Jul. 10
20
30

Aug, 9
19
29

Sep. 8
18

28
Oct. 8

18
28

Nov, 7
17

27
- Dec. 7

17

427

11.6
10,7
9.7
8.7
7.7
6.8
5.8
4.9
4.0
3.2
2.3
1.4
0.5
0
0
P
0
0
if
0
0
0.5

211
3.2
4.1
5.0
5.9
6.9
8.0
.9.2

10.7
11.1
10.6
7.7
i. q
3.9

4

.F

10.9
10.0
9.1

.8.1
7.2
6.4

1 5.5
4.7
4.0'
3.2
2.5
1.

1.0
0.3
0
0
0
0

"o

0
.5. j!

1.2
1.9
2.6
3.3
4.0
4.8
54
6.4
7.3

l'.': 8J5

10.0
10,6
9.8
7.
5.1

' 3.6

6.8 3.5
8.9 3.9
7.2 ,,4.6
5.6 5.3
5.0 3.7
4.4 3.3
3.9 2.9
3.4
2.9 .S 452.1

:2.4 '1.8
1-.9 1.4
1.5 1.0

34111 *- 0.4
,0.5 0.2

/ 0 a
0 0
0 AP 04.
0

r p
Q 0
0.3 0.1
0.8
1,3 0.1

0.5

1.7 1.3
2.1 -q 1.6
2.5 1.9
2.9 2.2

. 3.3 2.5
3.8 2.8
4.3 3.1

. 4,9 3.5
5.7 4.1
6.8 5.0
73 4.9
7,0 4.7,,,_
4.4 3.8
2.8 1.0
1.5 0

16,7
168
16.5
18.4
-16,4

16.3
16.2
16.2
16.1
16.0
15.9

L

15:9
15.7
15.6
15.5
15.3
15.1
14.9
14.7
14.5
14,2
13,9
13.6
13.2
12.8
12.4
11.9
11:3
10.7
10.0
9.1
8.2
7.2
6.5
(1.3

6.2

Jan.

Feb.

Mar.

Apr.,

May

Jun.

Jul.

Aug.

.

Oct.

Nov.

6
16
26

5

15
25

7
17

27
6

16 r
26
6

16
t6

5

15°
25

5

15
25

4

14
24

13
23

3

13
23
2.

12

22

2.6
1.3
0
0

v.,
0
0.2
0.5.
0 7
0
6.0
6.2

\.5.5
2.7
1.9
1.0
0.2 .
0
0 1
0
0

0
0
0

0
0'
0
Q

A
0 ,

0,4
1.2,
2.0
2.7

r

ea

.

2.3
1.1
0
0

-0
0.3
0.9
1.5

2.3. Ilk
3.8
8.3
8.0
5.1
4.3
33
2.8

'2.1
145

0.9
Q.4

0
0
0 .
o
0
Q

0
0
0.1
0.8 r
1.i
2.2
2.8

0.5
0
0
0
0
0.7
2.0

*3.3
53
9.1

10.0
9.2
7.7
6.7
6.0
5.34
4.6
4.0
3,4
2.7

,21
1.5
0.9
0.3
0
0
0
0
0.41

Q.

1,2
1.7
2.3

I.

,

0

0

0
0
0
0.5
5.0
3.7
8.2
9.4
9.9

1#3.0

8.3
7.3
6.5
5.8
5/1;

4.5
3.9
3.2
2.5
1.9
'1.2
0.5
0/
0
0
0
0
0.4
0.7

1.4

.4

p

A

5.6
5.1
4.4
3.9
4.1
4.3
4.5
4.5
4,3
4.0
4.4
5.5
6.6,
7.5
8.3
9.

9.4
9.9

10.3
10.7
11.0
11.3
11.6
11.8
12-9
12,2
12.3.
12.5.

12.6
12.7
)2.8
12.9
13.0

'

Note 1) For a partic:ul observer's latitude, the number of dark hours is defined as.the tine interval during which the Sun is below the local s
horizon-hv at ITesBf 18° and the comet is siinulteneousy above the local horizon.

(2) Magnitude estimates are based upon the, comet's observed behavior in 19041-1910. Predictions are for ideal observing conditions.
; ,

/

Fjgures 9-13 are schematic representations as to how Comet
Halley may appear on various dates for observers locatesi at
latitudes of 40°N, 30°N, 20°N, 20°S, and 30 °S. The comet's
elevation above the local horizon and its azimuth (degrees east
of-north) are given foevari4us dates. For each date, the comet's
position is given for theijnd of astronomical twilight if the
(ompt. is in the evening sky, or the beginning of astronomical
twi !Mitt if the comet is in the morning sky, These positions
cori96ponci" to times approximately 70-g0 minutes after sun-
set or 70-90 minutes before sunrise..Very rough iniMations of

the comet's tail length and orientation are given for a few
representative dates along with the comet's dpparent total
magnitudg, M1, in parentheses. The tail-length est' ates pre-
sentee! in Figures 9-1'3 weir obtained by solving for I formula
(5) and using the data in Figure 7 and Appendix . e tail
orientation is always antisolar in Figures 9-13, which over the
period when the comet.is brightest (January -April mi);Note
that since the comet passes near Opposition in Ap 1986, it is
observable as both an evening and a morning object for some
latitudes.
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IV. Observing Conditions for the Dust
. of.Comet Halley in 1985-1986

Since the dust tailerepresents a relatively thin layer of mate-
rial extending in a comers orbit plane between the prolonged
radius vector and the direction behind the comet on the convex
side of the orbit, its appearance is affected by both the level of
dust production and the projection conditions for the observer.
The amount of scientit* information that can be extracted by '
applying the existing methods of dust-particle ,dynamics in-
creases generally with the tail's apparent width. Usuallymore
,prom3unced after perihelion due to cumulative effects of the
differential angular momentum, the projected width of the tail
in the sky is strongly dependent on the.Earth'scornetocentric
latitude, that is, on the angle that the comet-Earth vector makes
with the comet's orbit plane. The vaiiation of this angle during
the upcoming apparition of Comet Halley is displayed infig-
ure 14.

With the possible exception of a few days around November
1985, the dust tail will remain very narrow, straight, and

rather uninteresting until the comet disappears in the Sun's
glare in kite January 1986. Shortly before perihelion the tail
will begin to'broaden, but because of the proximity to the Sun
in the sky this development will be unobservable except possi-

dst

bly with very sensitive infrared detectors. By the time the
comet emerges from the Surf's rays in the second half-of FebrU-
ary, the dust ejecta' will discriminate into, two branches
bounded on their opposite sides by sharp boundaries: freshly-
emitted microscopic dust will form an ordinary tail, whereas
large particles, 'released long before perihelion, will make up
an antitail. The antitail will be fainter and shorter and may not
be detected (especially by visual observers) until the comet's
elongation from the Sun has increased to the point that the
ambient sky is suff'i'ciently dark. In and near major.metrepoli"-
tan areas the antitail may never become visible. The tail's
width will decrease rapidly from mid-April on, reaching a

, nrinimum around May 20, When the Earth crosses the comers
v orbit plane. The most favorable projection conditions for.the

tail will occur in early April, as the Earth's cometocentric
latitude reaches a peak of 28° an April 7 Mrrifie copiet-Earth
distance reaches its minimumon April 11. Unlike the sunward
tail seete in April 1957 when the Earth.passed duoughlheokbit
plane of Comet Arend- Roland, no sunward tail will be seen for
Comet Halley when the Earth crosses Halley:s orbit plane On
November 21, 1985, and May 20, 1986.

To demonstrate in a more quantitative fashion the expected
appearance of the dust tail on high-quality photographs under
near ideal conditioni, Table 3 lists for a number of dates: lithe
position angle (P.A., reckoned from th4 north through the east)

Fig. 14.. Angle Between the Cosset Halley-Barth vector and the Carnet's Orhit Plane Platted Against14 Calendar Date.

4



`Table 3. 'lib Orientation and Width of the Duat Tail of Comet Halley in 1983-1986.

Ds ht1985/6
o UT

Position. Angle
Tail's
Sector
Angle .

Date 1988
ob isr

Position Angle
Tail's
Sector
Angle

Leading
Boundary

Trailing
Boundary

Leading
Boundary

. Trailing
Boundary

Nov. 2'1' 91° 91° 0° Feb. 14" 275e 82° ' 144°

26 79 81 2 19 268 60 152'
Dec. .1 73 75 2 24, . 283 57 154

Mar. 1 260 54 154

11 68. 70 2

21 66 69 3 11 258 48 150

31 64 69 21 258 43 1,45

ja . 10 61 7 31 287 48 141

20 56 87 ?....._ 11
Apr. 5 283 59 136

25 50 67 17 le 315 80 i25
30 39 27 15. 4 '101. 97

20 54 57
Feb. 1 30 68 36 25 113 32

3 16 65 49 30 93, 113 20
5.' .356 65
7 329' 64 95 May 10 103 144ii 7
9 307 64 117 20' 1.08 108 o .

*;Fransit oi the comet's orbit plane by the Earth,.

of the prolonged Sun-comet radius vector, tialliiInfining
the tangent at the nucleus to the tail's shat':44 fug bilondaly,
2) the Plit the diffuse, trailing boundaii.(ofThe sharp
boundary e antitail), approximated, sointvell'ul air irarilY,
by an assumed onset of the production of detectable dust ejecta
at 2 AU before perihelion, and 3) the maximum expected tail
width, or sector angle, at the nucleugiven by the difference
between the two directions. A sector angle noticeably exceed-
ing 90' implies the presence of an antitail.

The tail's calculated outlines are provided for two specific
times of particular interest: for March 13, theencounter date oT
the European Space Agency's Giotto spacecraft, and for April
10, around the time of the most favorable viewing conditions.
These predictions are based on the production curve of R. L.
Newbum, jr..171 on the assumption of negligibly smallejectioo

'velocities, and on an assumed dust size-distribution function,
which has a particle-radius cutoff at 0.1 em, peaks sluirply in
the submicron size range, and varies as an inverse 4.2 power of
the size for all particles larger thou several tens of microns.

The predicted brightness contours for March 13, 1986, are
shdinta in Figure 15 for an assumed peak particle size of0.41
pm. The ordinary tail is seen to point to the west, the antitail to
the northeast. jn the order of their increasing density, the three
hatched areas represent the portions of the tail calculated to be
brighter than, respectively, 10%, 20%, and 40% the intensity of
the "dark" sky. The 'Curves marked with nnsilb.scripred num-
bers are syndynames, or the loci of particles subjected to the
same repulsive accelerationil solar radiation pressure (0.15
means, for example, that th ccelerationamotmts to 15% of
the solar attraction). The curves marked with subscripted
numbers are synchrones, or the loci of particles ejected simul-
taneously from the comet at the indicated heliocentric dis-
tances: subscript b stands for the ejections before perihelion,
and subscript a for the ejections after perihelion (2.5b moans.

, for example, ejection at 2.5 AU before perihelion). The curve
marked q is the perihelion synchrone.

Figure 16 shows the calculated contours of the4ail for April
10, 1986. It illustrates the dependenCe of the brightness-dis-
tribution models On theassumed peak particle soak. Note the
decreasing width of the calculated tail as the peak size ekops
from 0.41 tun (Model 1)10 0.28 fan (Model 2). After March 13
the expected apparent length of the ordinary lad Will have
nearly doubled and it's curvature increased, but the antitail will
have became relkelvely less conspicuous. Note also that the
synchrone 0.9c, corresponding closely to the Giotto spacecraft
encounter date, runs through the densest part.of the tail, so that
the in situ dust measurements and the ground-based observe-,
tions of the tail will complement each other and facilitate the
.interpretation of the, comet's dust tail.

The dull-tail developmeht in early and mid-November,
1985, shortly before the Eagillh transits the comet's orbit plane
{Nov. 21.0 UT), deserves gspecial attention. Some three days
before the tfansit the comet will be at opposition with the Sun,
passing only 2°, north of the antisolar point in the sky. The
direction and appearance of th&&tst tail in the period of time

knmediately preceding the opposition should be very sensi
alive to.the comet's dust production rate at large heliocentric

distances. Assuming that the dust production rate varies as an
,inverse cube of the distance from the Sun (out to at least 4 AU),
the dust tail should show up on deep photographs taken at this
time. (A short, inconspicuous duSt tail may be detectable in
October or even sooner, pointing generally to the west of the
comet.) The tail will be directed slightly to the south of west irr
early November, until about' November 8. For the following
few days the comet may show two vary faint tails. one directed
to the west-southwest, the other developing in the southeast
and gradually growing in I . By November 14 the westerly
tail will dikpear, and theeasterly tall will rotate slowly to

'9
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in Fig. 15.

V

MODEL 2

6

of Canal Halley on April 10, 1988. The two
sir* distribution functims, which peaks at a
Model I. The curve labels ant the same as them



reach a P.A. of almost exactly 9(1° by the time of the transit on
November 21 (see Tables 3). If the dust production varies more
steeply at distances greater than 2 AD from the Sun pre-peri-
helion, the dust tail may not,show up until late November or
December.

To a .Visual obsempequipped with a small telescope, the
tail's sector-angle estimates in Table 3 and the calculated.
widths in Figures 15 andig6 will probably be mostly crude
upper limits. Sincethe perception of a nonstellar object by the
human eye is strongly contrast-dependent, the visually appar-
ent features of Halley'sdust tail will, be the portions with a
steep trust gradient, primarily the 'leading boundary of the
ordi and possibly the trailing boundary of the antltail.
The two ches will appear detached from each other and
narrower than indicated by the isophotes. Because of thetail's
curvature after pfliihelion, it is imperative that visual
measurement of the tail's P.A. specify t6What angulligistance
from the nucleus it refers.

INA

I4

4 Paradoxically, the observing conditions fcw Halley's dust
tail will be more favorable in the upoeming apparition than
they were-ill 1910, although the tail's appearance will be con-
siderably less impressiVe. It is essential that professional and
amateur astronomers who wish to contribute to the under -
standing of the nature of cometary dust exploit the opportunity
td the fullest by systematitally phigog,raphing the dust tail
with proper equipment. This includes a fast, wide-field cam-
era, a: panchromatic eniulsion, a red filter (to block the Interfer-
ence from the plasma tail), and a photometric calibrationof the
plates. If available, a charge-coupled device (CCD) detector can

"

A

be attached to a camera of short focal length (to avoid compli-
cated mosaic exposures) to 'obtain tail images of considerable
value.
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APPENDM A. .
HISTOIOCAL, PHYSICAL,, AND ORBITAL DATA

Historical Data
Earliest iFobalge recorded apparition

Number of recorded api3aritionsTrom
240 B.C. to 1986 A.D. (only the 164 B.0
apparition, w not'recorded)..i.
Shortest period between returns 'to
perihelion

Longest period between returns to
perihelion

Closest approach to the earth

Longest angular tail length recorded
(nucleus to end of tail) .

Brightest apparent magnitude recorded
(approximate/I; .

Phyiital tharatteristics`
Estimated diameter of nucleus

' Estimated density oLnucleus

Estimateciorotation peviodEA-11

Observed chemical species in
1910[A-21

Observed tails .

Associated meteor streams

1

Orbital Characteristics
Location of orbit pole

Lc3cati i oferibelion

I

240

29

74.42'years (1835-101.0)

79.25 years (451-530)

t
0.033 AU (April 10, 837)'

150° (May 20, 1910)

3.5 (April 10, 837)

1 g/cm3,

10.3 hours, direct
CH, CN, C2, C3, Na, CO+, N2+

Type I ion aLii Type n dust

n &plied (early May) and
Orionid (late October)

A = 90° = 328.15°
ft - 90° 1 ri 72.24°

I [sin ca cos i

`k COS CY

= 305.31°
P = sinli(sin uu sin I) =16.450

4'

4

A

la

I'



L

20

tr

Heliocentric distance of orbit nodes

Distance of periheliontricl aphelion
above or beldw orbit p ane (in AU)

At

Orbital velocity (in

At perihelion r =

At aphelion r

Definitions

1 iwk. p
e,

q, Q.

a

R

t
A

r(11) = q(i e)/(1 + e cos col 1.

.= 1.80 AU
r(1.1) = + e)/(1 eta, (6

at Q:85 AU

Z(q) g sin m i = 0.17 Aik
Z(Q) Q sin 6, sin i = 0.90 AU

V = 29.8 1.-.7
2 111/2

=. 29.8 {-1-2. 0:0471..
V 54.55 km/s

V =, 0.91 km/s
L

ecliptic longitude, latitude

longitude of the ascending,descending node

argument of perihelion

'inclination of orbit plane'with respect to
the ecliptic

perihelion, aphelion distance in AU

'orbital eccentricity

seraimajoy axis in AU
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A..1°. Whir/ F. L. (1980). Periodic met Halley. International A.stanomicaI UrAion
Circular, no. 3459, dated March 13, 1980. V

A-2. Bobrovnikoff, N. T. (1931). Halley's Comet in Its Apparition of 1909-1911. Publica-
tions of the,,fick Observotory,.v. 17, part II.
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APPENDIX B.
EPIIMIERIS DATA 1982-1987

EXPLANATION OF SYMBOLS
J.D. ' Julian Date (Ephemeris Tim;)

R.A. (1950.0) DEC. =4 Geocentric right ascension and declination referred to the mean ,
eqiiator and equinox of 1950.0. A light time correction has been
applied .

R.A. (APPN) DEC. 3. Apparent geocentric right ascension and declination. Light time,
annual ab8rration, and nutation corrections have been applied,
anckR.A. end Deic. have been processed to .the ephemeris date.

DELTA = Geocentric distance of comet in(AU

R

ROOT

`t m1

a

c velocity of comet in kuris

= Heliocentric distance of comet in,AU

44.4 Heliocentric velocity Of comet iri km/s

TSl magnitude = 5.47 + 5.0 log (DELTA) + 11.1 log (R), (pre-.
perihelion). Posf-perihelion the corresponding equation is total
magnitude M 4.94 + 5.0 log (DELTA) + 7.68 log (R):

.
M2 = Nuclear magnitude' = 14.1 + 5.0 log (DELTA) + 5.0 log (R)

NOTE: In castelathere M1 is not computed, the corresponding column is
filled with zeros (0.0).

THETA =Stin-Earth-Comet ankle in degrees

BETA. 'Sun-Comet-Earth angle in degrees

MOON Comet-Earth-Moon angle in degrees

i- NOTES: 1. These osculating oriiital elements are consistent with the following ephemeris:

Epoch 2446480.50 1988 Feb. 19.0 (E.T.)

Peribeifon.Passage 2446470.95175 1986 Feb. 9.45175 (E.T1

Perihelion Distance 0.5871047
in AU 1. 4

Eccentricity 0.9872760

Argument of 111.84809
Perihelion in deg.

a
Longitude of Ascadd-
ins Node in deg.

58.14536

Inclination in deg. 2.23928

S.

3 4 ,

N.)

.22
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I

. .
2. TA, angular elements are referred to the ecliptic and equinox o1 1941.0.

3. The style ll nongravitational parameters (13.1( are:

(0.0888 ± 0.02133 x 10-8 AU/day2

Reference

,
24. IN, (0.0154 th 0.0001) x 10-8 AU/day2 ..._

i .
II .

B-1. Marsden, B.G., Z. Se !canine, and D. K. Yeomans (1973). Comets and Nongravitational
Afe" Forces V. Astronomical Journal, v. 78. p. 211.

1

A

4/11* kek

34 s

a.

A

0e



cable B-1. Eptuinairialwitia Perturbations) far Quiet

YR MN by HR

1982 7 24 .0 ?445174.5
1982 7 29 .0 2445179.5
1982 8 3 tO 2445184.5
1982. 8 8 .0 2445101'.5

1982 R 13 .0 2445194.5
1912 8 18. .0 2445199.5
1982 8 23 .0 2444204.5
1942 8 28 .0 2445209.5
1982. 9 2 .0 2445214.5
198 9 7 .0 2445219.5
4982 9 12 .0 2445224.5
1912 s9 17 2445229.5
1982 '9 22 .0 2445234.5
1982 9 27
1982 10 2

1982 ID 7

1902. 10 12
1982 20 17
1982 1022
1982 10 27
1982 tr .1
1982 11 6

1982 11 11
1902 11 16
1982 11 21
1982 11 26 .0 2445249.5
1982 12 1 .0' 2445304.5
1982 12 6 .0 2445509.5
1902 12 11 .0 2445514;5
1902 12 16 .0 244531°.5
1982 12 21 .0 2445324.5
1982 12' 26 .0 2445329.5
1982.12 31 .0 2445334.5
1983 1 5 .0 244533945
1983 I 10 .0 ,2445344.5'
1985 1 15 .0 2445349.5
1983 1 20 .0 24145554.5
1983 1 25 .0 2445359.5
1983 1 30 .0 2445364.5
1983 2 4 .0 2445369.5
1983 2 .9 .0 :445371.5
1983 2 14 .0 2445379.5
1983 2 19 .0 2445994.5
1983 2 24 .0 2445389.5
1983. 3 1 .0 245394.5
1983 3 6 9 .0 2445399.5
1983 3 11 .0 2445404.5
vise 3 16 .0 244540'3.5
1983 3 21 .0 2445414.5
1983 3 26 .0 2445419.5
1983 3 31 .0 2445424.5
1983 4 5 .0 2445429.5
1983 4 10 .0' 2445434.5
1983 4 15 .0 2445439.5
1983 4 20 .0 2445444.5
1983 4 25 .0 2445449.5

at Five-Day Inters

. 91050.0) DEC.

6 52.85. .10 52.85
7 '.218 10 49.85
7 1:541 10 46.49
7 2;819 10 42.74
7 4.044 910 38.78
7 5.205 #10 34.48
7 6.293 #10 29.91
I 7.949 10 25.12
7 8.214 +10 20.12
7 \9.029 *10 14.96
7' .73A .10 9'667

7 1.330 10 4.30
7 10.796 9 58.87

. 0 2445239.5 7 11.120 9 53.9.3

.0 2445244.5 7 11.32 9 48.04

.0 2445249.5 7 11.36 9 2.74

.0 2445254.5 7 11.259, 9 7.56

.0 2445259.5 7 10.992 "4. 9 2.57

.0 2445264.5 7 10.562 9 :80

. 0 12445269.5 7 9.964 * 2 .32
(2445274.5 7 9,199 9 1 18

'.0 2445279.5 7 8.265 9 at 40
.0 2445284.5 7 7.164 .9112 05
.0 2445289.5 7 59A9P 9 947
.0 .2414294.5 7 4.471 9 6.140

7 2.892 + 9 4.98
7 1.171 9 3.74
6 59.517 9 3.10
6 97.545 9 3.09
6 55.26P 9 3 2

6 53.109 9 5401
6 50.875 9 .94
6 49.549 9 9.52
6 46.297 9 12.72
E 43.989 + 5 16.52
6 41.691' q 20.90
6 39.447 9 25.93
6 37.257 6 31.26
6 35.147 9 37.14`
6 33.136 9 43.42
L 31.23° 50.06
6 29.474 9 57.00
6 27.854 +10 4.18

6 26.584 10 11.56
6 25.08° 10 19.06
6 23.959 10 26.64
6 23.004'+2034.2534.25
6 22.222 *10 41.83.~
f 21.632 *10 49.34
6 21.21! 10 56.72
6 20.974 *11 3.94
6 2c.180**411 10.95
E421.003 *11 17.71
6 21.269 *II 24.20
F .11 30.37

22.248 II 36.19

R.A.

7 .620 410
7 1.991 1
7 3.306 10
7 4.584 .10
7 5.809 +10

.10 1.49'9112.4
04.12443 19.

33. 2 12.7 2
9.87 1200 -24
.81 12.23 '*2

.7 6.971 10 3 .4 14.15 -24
7 8.060 +10 26185. 12b07 -2
7 9.066 10 22101'11.98 -3
T. 9.992 10 16.98 .11.84,-
7 10.799 10 11.78 11.79,
7 1.508 10 6.46 11.69 -

24, 1982, to August 7, 1984.

RDOT TMAG "NAG THETA BETA MOON

-9.8 .0 24.9 19.5 1.7 60
41.50.4.99.9 .0 24.4 23.1 2.0'123

1.48 99.8 .0 24.9 27.0 2.3 167
12 1245 .49.90 .0 24.8 31.1 2.6 114
10 11.42 -9.92 .0 24.8 35.2 2.9 50
01.39 99.94 .0 24.8 39.5 3.2 26 ,

11.46 .9.9.96 .0 24.8 43.8 3.5 93
8 11.73 9.9.97 .0 24.8 46.2 3.8 152

.01 4.30---,9.91 .0 24.7 52.6 4'61 143
4.42 114,27 .01 .0 24.7 57.1 4.3 81
.69 11.25 -1 .03 .0 24.7 61.6 4.5 .17

7;12.101 10 1.06 1 .58 936.80 11.22 910.05 0 24.7 66.2 4.1 60
7.12.568 9 55.61 1 .48 937.72'11.19 -1
7 12.902 9 50.16 11.37 918.45 11.16
7 13.095 9 44'4,76 11.25 8.9%1143\910
7 13.142 9 39..44911.44 .39.31

'V
911

7 13.037 9 34.27 11.13 39.47 . .910

7 12.772 9 29.28 10.91 93.38 11.04940

6
7 12.343 9 2443 10.1 *39.04 11.01 *10.1
7 11.747 9 20.07.10. -38.48 10098'910.1
7 10.983 * 9 15.95, 10.54 837.498 10.95 9'10.213\
9 10.052 4 12.21, 10.47'936.66 10.92 '910.2
7 8.953 9 9.91 10.37 935. 4 10.89 910.25
7 7.699 + 9 6.07 10.27 -33.9 10.86 910.27
7 6.264 9 3.76 10.17 932.2 10.83 910.29
7 4.688 9 2.00 10.01 930.2 10.81 910.31
7 ,2.968 + 9 .83 10.00 928.1 10.78 910.33
7 1.118.* 9 .27 9.92 925.84 10.75 - 10,35

9.65 -23.40 10.72 910.,357 24.2 150.5' 2.6 104
9.78 -20.79 10.69 910.39 24.2 155.3 2.2 160
9.73 910.06'10.66 '-10.41 .6' 24.2 159.6 1.8 131
9.68 915,26 10.63 910.10 0,3 24.2,163.3 1.5 70
9.64 912.42 10.60 -10.45 .0 924.1 165.7 1.3 15

9.61 99.55 10.57 -10.47 .0 24.,1 166.1 1.3 78
9.58 96.67 10.53 910.49 .0 24.1 164,4 1.4 140
19.59 93.02 to a -10451 ;...0 44.1 161.0 10-153-

2.1 96

.16 0 24.6 700
9 .0 24.6 75.5

10 .W, 24.6 00.3

.0 ' 4.5 (39.9

40 4.5 94.8

2 00i4.6 R5.0

. 0 24.5 99.7

.0 24.4 104.7

.0 '24.4 109.7

.0 24.4 114.8

.0 24.4 11.44.9

. b 2403 125.0
0 24.3 130.2
0 2,0.3 135.3
0 24.3 240.4

24..2 145.5

4.9 124
5.8165
5.1 221
5.1. 45
54.2 30 1

5.2 95
5.1 154
5.0 139 .

4.9 76
4.7t 14
4.5 66
4.3.129
4.0 161
3.7 106
3.3 399,,

3.0 391

6 59.147 9 .34 .
6 57.073 9 1.05
6 54.912 9 2.43
6 52.604 9 4.46
6 50.410 9 7.13
6 48.110 9 10.44
b 45.803 + 9 14.34
6 43.515 4 '9 28.82
6 41.265 4 9 23.85
'6 35,076 9 29.38
6 3r.968 9'35.36
6 34.957 9 41.73
6 33,061 4 4845
6 31.297 9 55.48
6(.29.677.910 2.74,
6 28.214 +110 10.19
6 26.914 *IC 17.75
6 25.794 10 25.38,

9.56) 91.05 10. 910.53 .0 41'1560
9.56 1.61 10.

.9.5T, 4.13 10.4
9.59 6.52 10.38 910.59 .a 2

9.61 8.14 14.35 910.162 .0 44

9.64 10.77 10.32 -10.64 .0 29
9.67 12.58 10.29 -10.66 .0 24

9.71 14.16 10.26 910.68 .0 24
9.75 15.4,50 10.23 910.70, .0.
9.80 16.63 10.20. 910.72 .0 .1'

-10.55 20 :1 152.1 2.5 32
-10.57 .0 24.1 147.2 269 47

.2 142.1 3.3 116
1 137.0 3.7 166

131,8 4.1 120
126.6 4.4 59'
121.4 ,4.7 17
116.2 5.0 86
111.1 5.2 149

6,24.830 +10 33.04 9.85
6 24.054 10 40.66 9.90
6 23.458 +10 48.20 9.05
6 23.042 +10 55.60 10.01
6 22.800 1 2.83 10.06
6 22.731 II 9.84 10.11
6 22.830 +11 16.61 10.17
6 23.091 11 23.08 10.22
6 23,529 11 29.23 10.2t
6 24.075 +11 35.04 10.31

17.51 10.17 910.75 .0
11.15 10.14 -10.77
18.54 10.10 -10.79 .0
18.68 10.07 90.81 .0
18.61 10.94 -10.83 .0
18.33 10'.01 -10.86 .0
17.84 9.9 910.88 .0
17.1 9'.95 -10.90 .0
16.2 9.92 910.92 .0
15.13 9.89 910.95 .0

c

#36 A

2 .11106.0 5.4 145
24.1'100.9 5.5 86
24.1 195.9 5.6 23
24.1 91.0 5.7 52
24.1 86.1 5.7 121
24.1 81.3 5.7 165
24.1 76.5 5.6 1,13
24.1 71.7 5.5 51
24.1 61.1 5.4 22
24.1 62.4 5.2 89



in

PO

YR ,

1983
1983
1983
1983
193
1983
1963
2913
1983
1983
1985
1983
1,83
1983
4983
1983
1983
1983
1983
1183
1963
1983
1983
1983
1943
1983
2983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1953
1983
1983

t 1983'
1903
1983
1982
1983
1993
1993
1983
1983
1983
1993
1914
1984
1984
1984
1984
1984

DV Hk UP. (1050.(1) DEC

4 30 ' .2 2445454,5 6 21.953 *11 41.64 6
5. 5 .0 2445459.5 6 23.790 +11 46.70 6
1,10 .0 2445464.5 6 24.710 .11 11.34 6
5.15 .0 2445469.5 6 ;6.825 +11 55.55 6
5 20 .0 2445474.5 6 27.005 *11 59.30 6
5 25 .0 2445479.5 6 28.279 12 2.58 6
.5 10 .0 2445404.5 6 29.63,9 .12 5.39 6
6 4 .0, 2445499.5 6 31.074 12 7.71 6
6 9 .0 2445494.1 6 32.575 12 944 6
6 14 .0 *41499.5 6 34.13* *12 10.137 6
6 19 .0 21145504.5 6 35.738 +12 11.70
6 24 .0 2445509.5 6 37.379..12 12.03 6
6 29 .0 2445514.5 6 39.044..12 11.86 6
7 4 .0 2445519.5 6 40.727 12 11.20 6
7 9` .0 2445524.5 6 42.416 .1210:06 6
7'14 .0 2445529.5 6 44.102 +12 8.43 6
7 19 .0 2i45534.5 45.772 *12 6.35 6
7 124 .0 2/045539.5 6 47.417 +12 3.81 6
7 29 .0 2445544.5 6 49.027 1; .84 6
8 '3 .0 2445549.5 6,50.591 11 57.45 6
8. .0 2445554.5, 6 52.100 *11 53.67 6
8 13` .0 2445559.5 6 53.541 *11 49.52 6
8 18 .0 .2445564.5 6 14.902 *11 45.02 6
'8 23 .0 2445569'5 6 56..173 +11 40.22 6
8 28 .0 1445574.5 6 57.344 +11 35.13 6

.9 2 '40 2445579.5 6 58.404 *11 29.79 .41-

9 7 .0 2445584.5 6 59.340 111 24.24 7
9 12 .0 2445589.5 7 .140 11 18.52 7
9. 17 '4.0 244559445 7 .713 11 12.67 7
9 22 .0 2445599.5 7 1.289 +11 6.74 7
9 27, a 2441604.1 7 1.616 *11 .79 7

10 2 .0 4,45609.5 7 1.766 10 544,94 7
10 .7 .0 .2445614.5 7 1.725 +10 48.97 7
1D 1.2 ,o0 2445619.5 7 1.485 +10 43.22 7
10 17 '.0 g445624.5 7 '1.037 10 37.65 7
10 2 .0 2445629.5 7 .376 +10 32.33 7
10 2 .0 2445634.5 6 59.496 +10 27:31 7
11 1 .0 2445639.5 6 58.392 *10 22.64 7
'11 6 .0 2445644.5 6 57.061 +10 18.38 6
11.'11 .0 2445649.5 6 55.504 +10 14.60 6
11 16 .0 2445654.5 6 53.723 +1041.34 6
11 21 .0 2445659.5 6 51.727 .10 8.67' 8
11 26 ;0 2445664.1 6 49.524 10 6.61 6
142 1 .0 2445669.5 6 47.124 5.21 6
12 6 .0 24491.74.5

..10
f 44.542'1.0 4.51 6

12 11 .0 .24456711:5 6 41.799 10' 4.54 6
12 16 .0 24456b4.5 6 3k.'"1c? +10 5.32 6
12 21 .0 244SEPc.5 6 37.925 *40 6.94 6
1,2 26 .0 2445t.c.5 F 9.12' 6
12 31 .0 7445699.5 6 21.709 +10 12.15 6
1 5 .0 2445704. ( 26.547 1C 15.90 6
1 10 .0 244571.9.5 6 27.393 +10 20.37 6
1 15 .0 2445714.1 L 20.276 .10 25.52 6
1 20 ".0 2445719.9 6 172231 1G 31.30 6
1 29 .0 2445724.5 t 14.2°7 .10 37.66 6
1 30 .0 2445729.5 '6 11.477 410 44.56 6

.

,

Table EI-1 (contd)

R.& (APPN, DEC. DELTA DELDOT R ROOT TMAG NMAG 'META BETA MOON

24.700 *11 40.45 10.35 13.90
25.618 .11 45.48.10.39 12.51
26.578 +11 50.08 10.42 10.98
27.653 11 54.23 10.45 9.30
28.834 .11 57.94'10.48 7.50
3,0.1 8 *1 6 10.1jk 5.62
31. 68 2 3. 1 10.51' 3.65
32. 03 12'. 6.17 10.52 1.61
34.
35.
3745

9.85 -10.97
9.82 -10.99
9.79 -11.02
9.76 -11.04
9.73 -11.07
9.69 - 11.09
9.66 -11.11
9.63 *11.14

.0 24.1

. 0 '24.1

.0 24.1
40 24.1
.0. 24.1
.0 24.1
.0 24.1
. 0 24.1

57.9 5.0 153
53.3. 4.7 141
48.9 4.5 82
44.5 4.2 48
404 3.8 58
35.8 3.5 124
31.6 3.2 165
27.5 2.8. 112
23.6. 2.4 50
19.8 2.1 23
16.3 1.7 93

.12 7.93 10.52. -.52 9.60 -11.16 .0 24.1
*12 9.19 10.52 +2.70 '49457'#11419 .0 24 41
.12 9495 10.50 -4.93 9.53 -11.21 .0 24.1

39.210' 10.20 10.49 -7.17
40.877 12 9.96 10.46 -9.42
42.560 *12 9.23 10.43 -11.69
44.250 .12 8.01 10.40 -13.97
45.936 *12 6.32 10.35 -16.24
47.607 #12 4.16 10.30 -18.47
49.253 .12 1.54 10.24#20%65
50.863 *11 58.51 101.18 -22.79
52.428 11 55.05 10.11 "24.87
53.938 +11 51.21 10.04 -26.90
5514j9 *11 46.99 9.96 #28.84
56.741 11 42.43. 9.87 - 30.67
58.013 *11 37.57 9.78 -32.39
59.185 +11 32.43 9.69 -34.00
.245 +11 27.04 9.58 -35.49

1.182 +11 21.45 9.48 .36.84
1.9E3 +11 15.69 9.37 -38.03
2.637.411 9.81 9.26 -39.05
3.133 11 3.87 9.15 -39.89
3.462 .10 57.89. 9.03 -40.55
3.613 410 51.94 8.91 -41.03
3.573 410 46.06 8.79 r41.29
3.334 .10.40.32 8.67 "41.31
2.889 410 34.77 8.56 -41.11
2.229 10 29.48 8.44 #40,68
1.351 +10 24.49 8.32 -40.02
.249 10 19.66 8.21 #39.12

58.919 10 15.66 8.09 - 37.96
57.364 +10 11.94 7.99 -36.55
55.586 *10 8.77 7.88 -34.90
53.591 +10 6.18 7.79 -31.04
51.390 +10 '442 7.69 -30.96
48.992 +10 2.93 7.61 -28.67
46.413 .10 ?.34 7.53 +26.18
43.673 .10 2.50 7.46 -23.52
40.794 +10 3.40 7.39 -20.74
37.003".11 5.07 7.34 #17.87
34.726 10 7.49 7.29 #14.92
31.51'1 .10 10.66 7.25 -11.41
28.431 *10 14.56 7.22 48.90
25.278 410 14.19 7.29 #5.93
22.166 +10 24.48 7.19 #3.03
2.1.125 +10'20.40 7.18 #.25
16.193 .10 36.91 7.1P 2.40
13.36° 410 43.94 7.20 4.91
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9450 -11.24 .0 24.1 13.4 1.4 154
9.47 .11.26 .0 214 1144 1.2 141
9.44 .1129 .0 24.1 10.9 1.2 83
9.40 .11.31 .0 24.1 12.1 1.3 19
9.37 -11.34 .0 24.0 14.5 1.6 60
9.34 -11.36 .t .t 17.6 1.9 126
9.30 -11.39 .0* 24.0 21.2 2.3 165
9.27 -11.41 .0 24.0 25.0 2.7 112
9.24 11.44 40 24.0 29.0 34 51
9.21 -11.47 .0 23.9 33.1 3:5 24
9.17 -11.49 .0 23.9 37.3 3.8 94'
9.14 -11.52 .0 '23.9 41.6 4.2 155
9.11 -11.55 .0 23.5 45.9 '466 139
9.07 -11.57 .0 23.8 50.3 4.9 81'
9.04 -11.60 .0 . 23.8 54.7 5.2 20
9.01. -11.63 .0 23.8 59.2 5.5 58'
8.97 -11.65 .0 23.7 63.7 5.8 127
8.94 - 11.68 .0 23.7 68.3 6.0 162
8.90 -11.71 .0 23.7 73.0 6.2.109
8.87 -11.74 .0 23.6 77.7 6.3 48
8.84 -11.77 .0 23a4 82.4 6.4 _25
8.80. -11.80 .O 23.5 870 6.5 94
8.77 -11.82 .0 3.5 92.2 6.5 157
8.73 -11.85 .0 2 .5 97.1 6.50135
5470 '"11.85. *O. 23,4 .102.1..
8067 .11.91 .0 23.4 107.2 '6.3 17
8.63 .11.94 ..D 21.4 112.3 6.1 62
8.60'.11.97 .0 23.3 117.4 5.9 130
8.56 -12.00 .0 23.3 122.7 51,6 158
8.53 -12.03 .0 23.2 127.9 5.2 103
8.49 -12.06 .0 23.2 133.2 4.9 41
8.46 .12.09 .0 23.2 138.5 4.4 34'
8.42 -12.12 .0 23.1 143.8. 4.0 102
8.3° -12.15 .0 23.1 149.0 3.5 161
8.35 -12.19 .0 23.1 154.1 3.0 127
1432 12.22 .0. 23.0 158.0 2.4 60
8.28 #1245 .0 23.0 163.0 2.0 )1ir
8.25 412.28. .0 23.0.166.0 I.?
1.21 -12.31 .0 23.0 166.9 1.6 141
8.11 -12.35 .0. 23.0 16544 1.7 149
8.14 -12.38 0 22,9 162.0 .92
8.10 -12.41 .0 22.9 157.6 2.6 31
8.07 -12.45 .0 22.9 152.7 302 46
8.03 #12.48 .0 22.9 147.5 3.8 117
8.00'.12.52 .0 22.9 142.2 4.3 165



Table B-1 (could)

1VR MN DY HR RA. (1450.0) DEC. . RA. (APPN) DEC DELTA DELDOT R 'RDOT TMAG NMIG THETA BETA MOON

It984 2 4 .0 2445734.5 6 9.81! .10 51.9.5 6 10.709 410 51.46 7.21 . 7..22 7.96 612.55 .0 22.4 136.9 4.9 114
1984 2 9 .0 2445739.5 6 6.331 +10 59.76. 6 R.225 +10 59.40 7.24 4.31 7.92 412.58 .0 22.9 131.4 5.4'36
1984 2 14, .6 2445744.5 f .4.043 +11 7.95 6 5..938 +11 7.69 7.27 11.15 7.99 1.2.02 .0 22.9 126.0 5.8 17
14444 2 114 .0 2445749.5 6 1.467 *11 16.43 6 3.8(3 411 16.26 7.30 12.76 7.45 -r2.65.0 22.9 120.7 6.2 $7
1984 2 24 .0 2445754.5 6 .114 411 25.16 6 2.01C +11 25.10 7.34 14.13 7.81 412.59 .0 22.9 115.3 6.6 154
1984 2 29 .0 2445759.5 r 56.493 .11 34.07 6 .391 411 34.09 7.38 15.25 7.78 412,7$ .0 22.° 110.0 .6.4 138,
1484 3 5 .0 2445764.5 19 57.113 *11 43.12 A 59.010 *11 43.20 7.43. 16.10 1.14 -12.76 .0 22.9 104.5". 7.1 80
1984 3 10 .0 2445769.5 " 55.975 11' 52.23 57.874 +11 52.37 7.47 16.69 7.70 -12.90 .0 22.9 99.7 7.3 22
1984 3 15 2445774.5 R 55.091 +12. 1.3.5 5 56.980 +12 1.54 7452 17.00 7.67 -12.93 .0 22.9 94.6 7.4 52
1984 3 20 '4.0 2445779.5 E 54.427 412 10.42 5 56.326 *12 10.64' 7.57 17.06 7.6'3 -12.87 .0 22.9 89.5 7.5 125
1984 3 25 .0 2445794d5 5 E4.008 +12 14.40 5 55.908 +12 19.64 7.67 1.605 7.59, 412.71 .0 22.9 84.6 7.5 lei
1984 3 30 .0 244E769.5 51.A20 +12 28.24 5 55.720 +12 28.5r 7.57 16.58 7.56'-12.95 .0 422.9 79.6 7.5 105,
198 4 4 .0 2445794.5 5,#3.8tE 12 36.90 5 55.757 +12 3715 7.72 15.98 7.52 412.95 .0 22.9 74.9 7.14 47
1984 . 4.
1984 4

9

14'
.0
.0

2445764.5 5754.10 +12 45.32"
24450:04.5 t 540564 *12 53.46

5
5

56.010 *12 45.56
56.467 4.12 53.69

7.76
/1.01

15612
14.17

7.48, 13.02 .0 22.,9
7.44.-13.04 .0 22.9

70.0
65.3

7.2 22
7.0 90

. 1984 4 19 24458C9.5 4 55621t 13 1.24 5 51.114 *13 1.49 ;7.64 13.02 7.40 -13.10 .0 /2.9 60.9' 6.8 258
1984 4, 24 .0 2445814.5 t 56.044 +13 8.70 5 57.90 413 9.94, '7018 11.70 7.37 413.14 .0 22.9 56.1 6.5 132
19P4 4 29 .0 2345919.5 ". 57.056 413 15.90 .5 58.961 +13 16.01 7.91 15.23 7.33 -13.16- .0 42.9 51.6, .6.2 75
1984 5 4 .6 2445824.5 ' 5'1.225.13 22.60 6 .131 *13 22.66 7.94 8.61 7.29 13.22 .0 22.9 5.4 17
1984 5 9 244"624.5. 4 54.544 *13 28.87 1.051 +13 28.87 7.96 ..6.86 7.25 -13.26 .0 '22.9

,47.2
42.4 5.4 '56

1984 '5 14 oG 2445834.5 A .996 +13 .68 2.906 +13 34.60 7.98 5.02 7.21 13.30 .0j 22.9 38.4. 5.0 124
4984 5 19 .0 .24459.5 4 2.577 413. 3.00. 4.4P6 +13 39.55 7.99 3.10 7.18 -13.34 .01.22.9 34.2 4.5 140
1984 '5 24 .0 2445044.5 k 4.269 13 4.63 6 6.179 13 44.60 8.00 1.09 7.14 -13.49 4 22.9 30.0 14.1 104
1984 5 29 .0 2445849.5,4...5.063, *13 6. 7.974 +13 40.83 8.06 -1.01 7.10 -13.43 -J0 22.9 25.9 3.6 45
1444 6 3 .0 2445054.5 704613 52.92 6 9.850 .13 52.51 7.99 -3.17 7.06 413.47 .0 '22.9 21.9 3.1 24

R .0 2445859.5 6 9.905 *13 56.15 6 11.819 13 55.65 7.98 -5.37 7.02 - 13.51 .0 22.8 19.1 2.6 42
'19 6

1 P4 6

I!, .0 . 2445864.5 A 11.928 +13 58.92
2445884"5 6 14.004 *14 .94

6
6

13.843 +13 54.23
15.920 +14

7.96
7.93

47.59
-9.84

6.98 ...13.56 .0 22.8
6.94 -13.60 .0 22.8

14.6
11..7

2.1. 158
v2.7 13$

1484 6 23 .0 24459.74.5 4 16.120 *14 2.5.0 6 16.037 414 1.72 7.90 412.11 6.90 4.13.65 .0 242.6 9.7 1.4 75
1984 6 28 .0 2445879.5 6 16.266 14 3.49 6 20.1E4 +14 2.60 7.86 -14.39 6.66 ..13.69 .0 22.8 9.4' 1.4 17
1964 7 3 .0 ,2445694.5 A 20.428 14 3.92 6 22.346 414 2.9 7.82 -16.67 6.82 -13.74 .0 22.7 10.4 1.6 '56

_:._1984 7 P '.0 '2445049.5 4 22.594 14 7 6 24.514 414 2 P 7.77 416.92 6.76 413.79 .0 22.7 13.6 42.0 126
;964 7

71984 '.7
13.
1.

.0

.a
2445994.5 6 24.749 +14 .08
244s999.5 4 26.884 +14 1.64

6
6
26.671 +14 41.86
28.686 414 .55

7.71
7.65

-21.13
-23.31

6.74 -13.93 .0 22.7
6.70'413.88 .0 22.6

, 160
,20.6

2.5 162
.3.1 105

19P4 7 23 .0 2445'04.5 *I* .06 6 30.907 13 59.67 7.59 -25.45 6.66 -13.92 .0 22.6 24.4 3.6 47
1984 7 26 .0

411r"1.984

2445904.5 91.039 13 57.76 6 32.962+13 56.27 7.5.0 ..21.55 6.62 413.97 .0 22.60' 24.4 4.2 23
1984 6 2 .0 2445514.5 33.030 13 54.95 6 34.955 413 53.37 7.41 429.57 6.55 414.02 .0 22.5 32..5 4.8 45!
1984 K 7 2445919.5 6 34.944 *1351.65 6 36.870 13'49.98 7.33 -31.50 6.54 -14.07 .0 22.5 36.6 5.3 15116
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Table 11-2. Ephemeris (with PAturbatioila) for Comet Halley at Oue-Day likarvals &um August 8, 1984, to May 4.1987`.

YR MN OY HR I.D. : R.A. (1950.01 DEC. R.A.. (Apinv) DEC. DELTA DELDOT ROOT 1114AG NMAG THETA SETA 1140034
.s

2984 8 8 .0 2445920.5
.

:6.35.317 013 5104 6374 43 013 49.25 7.31=31.87 6.53 -14.08 .0 22.5 '37.5 5.4 166'.
1984 8 9 .0 2445921.5 :6 35:685 *13 50.20 .6 37.612 013 48.50 7.29 -32.24 6.53 - 14.09 .0 22.5 38.3 5.5 165;.
1984 2 10 .0 2445922.5 ;6 36.050 443 49.45 6 370917 .13 47.73 7.27 +32.61 6.52 +14.10 .0 22.5 39.2 5,6 156
1,84 8 11 '.10 2445423.5: 6 36.411 *13 48.64 6 '38.33$ +13 46.95 7.24 -32.98 6.51'014.11 .0 22.5 40.0 5.7 145'
(1984 A 12 .0' 2445924.5: 6 36.768 01.3 47.90 6 38.695 *13 46.14 7.23 -33.34 6.50 -14.12 .0' 22.5 40/.8, :5.8 134
1984 8 13 .0 2445925.6i' 6 37.121'013 47.09 6 39.048 +13 45.32 7.24'33.69' 6.49 -14.13 .0 22.5 41..1.'"IF.0123
1984 4 14 .0 2445926.5 6 37.464 *13 46.27 6 39.39E +13 44.49 7.20 +34.05 6.49 .14.14 .0 22.4 42.5 6.1 111
29844, 8 15 .0 2445927 4 6 37.813 *13 45.43 6 39.740 +13 43.63 7.18 +34.40 4.48 "14.15 .0 22.4 43.4 6.2..100
1984 8 16 .0 24345928. 6 38.152 413 44.56 6 40.079 013 42.76 7.16 -34.74 E.47 -14.16 Ott* 22.4 44.2 64 81
1944 8 17 .0 2445929:

!
6 38.487 *13 43.71 6 40.414 *13 41.97 7.14 35.09 6.46 +14:17 .0 22.4 45.1 6.4 47.

1984 8 14 .0 2445930. 6 38.816 *13 42.82 6 40.744 +13'40.97 7.12 +35.42 6.45 6.14.18 '00 22.4 46.0 6.5 65
1984 .8.19 .0 2445951:5 6 34.141 +13 41.92 6 41.069 +13-40.05' 7.10 -35.76 6.44 +14.19 .0 '22.4 46.8 6.6 53,

'1904 8 20 .0-1445932:85 6 39.461 .13 41.00 6 41.389 +13 39.22. 7.07 -36.09 6.44 +14;20 .0. 22.4 47.7 A6,7 424
1984 8 21 .0 2445933.5 6.34.77E 013 40.06 6 41.703'013 38.26',.7.05 +36.41 6.43 14.21 .0 22.4 4815 6.8 30
1984 8.22 .0 2445934.5 6 49.085 *13 39.11 6 42.013 +13 37.2Q 703 136.74 6.42 -14.22 4 22.4 49.4 6.9 19,
1984 8 23 00 2445935.5 6 40-;39 *15 38.15 fi 42.317 +13 36.22 7.01 -37.05 6.41 -1$.23 .1 22.4 50.3 7.0 12
1944 8 24 0 1'445936.5 6 40.687 +13'37.17 6 42.615 013 35.22. 1.99 +37.37 6.40 +14.24 .0 22.4 51.1 7.1 17
1984 8 25 .0 2445937.5 6 40.979 *13 36.11 6 42.908 +13 34.22 6.97 +373.67 6.40++14.25 .0 22.3 -5200 7.2 29'
1984 8 26 .0 2445938.5 6 41.265 013 35.16 6 43.194 +13 33.19 6.95 -37.97 6.39 -111.0-...o 22.31152.9. 1.2 42.
1984 8 27 .0 2415939.5 6 *1.546 +13 34.14 6 43.475 013 32.16 6.92 -38.27 6.38 m.14.21 .0 22.31(53.8 7.3 57
1984 A 28 .0 2445940.5 6 41.820 *15 33.10 6 43.744;013 31".11 6.37 -14.28 .0 'A22.3 d4o7 17.4 71
1184 8 29 .0 "'4445941.5 6 42487 013 32.05 6 44.01 .13 30.05 6.e8 +38044 6.36 -14.29 .0 22.3 55.5 7.5 86
1984 A 30 .0 i445942.5 6 42.346 +1330.99 6 44.276 +13 28.97 6.86 +39012 6.35 -14.30 22.3 5604 -7.6 10.0,
084 8 31 ..0 2445943.5 6 42.603,013 29.91 6 44.532 013 27.88 6.83 39.39 '6.35 -14.31 .0 22.3 57.3' 7.7 114
1984 9 1 .0 2445944.5 6 42.850 .13 28,82 6 44.780 013 26.78 6.81 -39.66 6.34 -14.32 .0 22.3 58.2 7.8 128
1984 9 2 .0 2441945.5 6 43.041 *13 27.72 6 45.022 +13 25.67 6.79 +39.92' 6.33 -14.33 tO 22.3 59.1 7.9 141
1984 9 3' .0 249'5946.5 6 43.325 *13 26.61 6 45.255 01.124.55 6.77 +40.17 6.32 +14.14 .0 22.3 60.0 7.5 153
1984 9 4 .0 2445947.5 6 43.551 .13 25.49 6 45.421 013 23.41 6.74 -40.42 6.31 -14.35 .0 22.2 60..9 8.1163
1984 9 5 .0 2445948.5 6 43.770 .13 24.36 6 45.701413 22.27 4.72 - 40.66 6.30 -14.36 .0 22.2 61.8 8.1 166
1984 9 6 .0, 2445944.5 6 43.942 013 23.21 6 45.912 *13 21.11. 6.70 ...40.84 6.30 +14.37'80 22.2 4207 8.2 160
1944 9 r7 .10 2445°50.5 6 44.186 013 22.06' 6 460116 013 19.95 6.67 -41.12 6.29 +14438 .0 22.2 63.6 8o3 150
1984 9 .8 .0 2445451.5 6 44.382 013'20.90 6 46.313 013 18.78 6.65 +41.34 6.28-+14.40 .0 22.2 64.5 8.3 139
1984 9 9 ' .0 2445952.5 6 44.570 013 19.72, 6 46.501 .13 17668 6.62 -41.6 6.27 -14.41 .0 22.2 65.4 40,4 127
1984 9 10 .0 2445453.5 6 44.750 413 16.54 6 161681 013 16.41 6.60 -41.77 6o26 -14.42 .0 22.2 66.3 8e5 126
1984 9 11 '.0 2445954.5 6 44.422 013 17.35 6 46.854 013 15.21 6.58 +41.97 6.25 44.43 .0: 22.2 47.2 8.5 104
1984 '9 12 .0 '2445955.5 6 45.086 013 16.15 6 4 .017 .13 14.01'. 6.55 -42.17 4425 -14.44 .0! 22.2 68.1 8.6 .93
1984 9 13 .0 2445956.5 6 45.241 413 14.95 6 * 172 013 12.79 6.53. 6.24 -r4.45 .0 69.1 8.7. 81
11:4 9 14 .0 2445457.5 6 45.387 413 13!73 .4.'47 319 +13.11.57 6,50 -42.55 6.23 -14.46 .0 -22.1 70.0 80 70'
1974 9 15 .0 2445956.5 6 45.525 *13 12.51 6 47. 57 013 10.34 6.48 -42.73 6.22 -14,47 .0 22.1 70.9, 8.8 58
1984 9.16 .0 2445959.5 6 45.654 443 11.29' 6 *7. 86 +13 9.11 6.45 -42.90 6.21 014.48 .0 2201 -71.8,8.8 47
'19144 9 17 .0 2445960.5 6 45.7474 .)3, 10.05 41 796- *13 7.87 6.43 -43.06 6,20 +14.49..0 .22.1 72.8 8-.9. 35
1984 4 IF .0 2445961.5 6 45.8841413 8.81 6 47 816 +13 6.62 6.40 -43.22 6.20 -14.50 .0 22.1 7301 9.0 2.4
1984 4 19 .0 2445962.5 A 45.485 413 7.57. 6 47 917 +13 5.37' 6.38 -43.37 6.19 +14.51,60 22.1 74.6 9.0 15
1984 9 20 .0 2445963.5' 6 46.07E 013 6.32 6 4 009 413 4.12 6.35 -43.52 6.1.8 -14.52 .0 22.1 75.6 ,9.1 14
1944 9 21 .0 2445964.5 6 46.157 *13 5.06 6'4 8_091 013 2.86 6.33 -43.65 6.17'+14.53 .0 22.1 76.5 9.1 23
1984 4 22 ..0 2445965.5 6 46.224 +13 .3.80 6'48.162.013 1.60 6.30 +43.78 6.16 14.55 .11 22.0 77.5 $.1 sb
1984 9 23 .(1' 2445966.5 646.290 013 2.54 6 48.224 413 .33 6.28 -43.90 6.15 +14.56 .0 22.0 78.4 9.2 49
1984 9 24 /..t 2445967.5 6 46.541 *13 1.27 A 48.275 012 59.06 6.25 -44.01 6.15 +14.57 .0 22.0 79.4 9.2 63
1.984 9 25 ,S.0 2445966.5 46.381 +13 .00 6 48.316 +12 57.79 6.23 -44.11 6.14 +14.58 .0 22.0 80.3 9.3 7d
1984 9 2f/ .a 2445969. 6 46.411 012 58.73 6 48.36 +12 56.52 6.20 +44.21 6.13.+14.59 .0 22.0 81.3 9.3 93
14444 9,27 .0 2445970.5 ty 46.43C .12 57.46 6 48.364 +12 55.24 6.18 - 44,29' 6.12 ...14060 .0 22.0 82.2 9.3 108

.1.9484,......,"4

4
28.
29

.0

.0
2445971.5
2445972.5

6

6

461343A
46.1435

441

*12
56.18
54.91

6

6

48.372 +12 53.97
48.369q.12.52.69

6.15 +44.37'
6.12 "154.43

4.11
6.10

+14.61 .0
°14.62 .0

22.0..
22.0

83.2
84.2

9.4122
9.4 136

,1984 9 30 .0 2445973.5 A 4b1.42r .12,53.63 6 08.115 .12 51.41 6.10 -44.49 6.10 +14.63).44 22.0 85.1 9.4 249
198.4 10 1 .0 2445974.5 h 46.344 *12 52.35 6 48.319 412 50.14 6.07 ."44.54 6.09 .0 21.9 86.1 9.4 160

39 0



'..114 DY

1,904 10 2 ..0. 2445975,5,
1984 10 3 .0 ?4415916.5
1984 10 1' 00 2445%7715

''$98144,01 ' 5 .0 2445974;5'
2984 10 6 2445979.5
1984 10 7 .' .0 2445900.15

29" 10: 8. "; 2.9959P1o5
1984.15 9 .0 2445982:5
19861 20 10 .0 2445983.5
4984 1 0.Th12 .0 2445:984.5
::1981 10 12," C 2445985:P
;984 10 14 .0 2445986.5
'246410 1441..0 244598765
1944_10 15: '.0 2495988:5"
119.4e 30 16 .0 2445989.5
179 '10.17 '180 -2445990.5

1984 10 19
d

.14 2445°92.5
1984.'10 18 Y.0 2445951.5

1984 10"2)0 g! 2445993.5
lir** 10 ?1 .0 2445994.5
1984 10-22 0 24459°5.5
1984 10'.23 .0 24459965
1184 10' 24 0 2445957.5
1984 10 0'1'2445952i

1084 10 26 g 2445 4
1004 10 27 .0 2446000.5
1984.10 '28 .0 2446001.5
'1984 40 29 .0, 2446002.5
1984 10 30 .0 2446003.5
2984 HI 31 .0 2446,004.5.
1984 11 1 - .0 2446005.5
1484 11 2. .0 2446006.5
1984 11 3 .0' 2446007.5

if1 ' 4 12446008.5
;984 11, 5 :41.0' 2446004:5
1984 11 . 6 0 2446010.5
190: i 7 .0 2'446011.5
1984'..1 1 8. .0 2446012.5
4184 11 9 .0 24 46013.5
1984 11 10 .0 24460445
1%84 61 14 ".0 ;* 2446015.5

'-1984 11 12 .0 ,'2446016.5.
Ilk, '11 '13 2446017.5
1984' 11 14 .0 2446616.5
1984 11 15 A21480601q.5
1984 11 .16' 4 9 2f460.0.5
11113,4 II IT .0 -2446421.5
984 .0. 4440022,5.

1904 11 20 .0 2446024.5
f244642.1.5

1984 i1 21 .0.0.114602'.!.5
1 984 11 22 0 2446026.5

-.1,984 11 23 2446027.5
'1904 11 24 /.0 2446028.5
19 1 25' .0 ,2446029.5
1984 1 26 .3 244400.0:5

Tag* 84 (Ceiltd)

W.A. ,(1940 In DEC R.A. LAPIN) 111611., '06LTA11202500T 111101T TMAG WAG 11.1ETA BETA J4100N
.

6 464356 +12 51.08 6 48.29210.12 48.86 '6.05 -44.58 .1008 14.66 .0 21.9 87.1 9.8 166
6 46.307 12- 49.81 6 40.243..12 47.59 6.02 44.61 6.07 '44.67 .0 21.;9 88.0 9.5 2626 46.445 42 4844_ .6 40:182 +12 46.33 6.00 .44:63 6.0644.68 '.0 21.9 89.0. 9.5 252'6 16.172 2 67.27 48.7104 12 '45.06 .5.97 +44.'65 6.05 -14.69 .0 21.9 90.0 9.5 142 ;
6 46.05 22)4 6.00 6.18.023 +12 43.80 5.94 -44.65, 6.04..14.70 .0 21.9 91.0 9.5 130
6 45.584 .12 44.74 6'176526 12 42.54 5.92 .44.65 6:04' '44.71 .0 21.9 92.0'9.5 A.19
t 4548712' 43.48 6 47.815 +22 41.29 5.89 +4443 6.03. -14.72 .0 21.9 93.0 9:4 707'

45.15c +.12 42.22 6 47.692 12 40.04 5.87..4401 6.00,2, ,0,14:74 .21.8 94.0 9.5. 96'
4; 45.61'9 12 40.9P \ ¢ 47.557 12 39.79 5.84 :,114.58 671* -14.15 .0 21.8 95.0 9.5 84
A67:4/0 +.12 39.4 3 '0"-47.40;6 12 37.56 5.8Z ".4.54 5 .00 414.76 .0 21.8 , 96.0 9.5 7.3
45.309.1 12 -384.492 4k.94.61-+.12 3,16.32 5.79 +44.41' 5.91 .14.77 .0 21.8 "7.0 9+5 61-6 45.133 '44.2 37.26 6 41.071 +12,35.113 5:7-6-+44:4 5.944.44718- .0 22.8 ; 98.0 4.5 50 %.

6 44604E .12 36.03 6' 46.883 12.3348 5.74%.44:36 5.98 -14.79 .0 21.8 '9941.9.5 386 44.743 lk 34.82 6 46.04 .12 32.67 5.71 .44.24 5.47 -14.80
.6 44.527 +12.33.61 6 46.466 412 31.4 5.69 .44:20 5.96 -14.82

417

.0
214

1104:11 71;6 44.297 +22 32.40 611.236 +12 30.28 5.66 '.44.144. 1415 44.83 .0 21.7 102.1 9.4 14
6,4414.053 .12 31.21 6 .593 +12 29.10: 5.64 .L43.:9, 5:91 +14.84 .0 21.7 103.1 9.4 20
6 43.79,5 12 4 .735 .12 27.93 5.61 .43. 7 5.93 .14.85 .0' 22.7 104.2 9.4 "316 43:513 2 1895 6 45.463..12 26;.77 5.59 .43415 5.43 .14.86 .0 21'67 1.05.2 9.3 4443.236 +12.27.69 6 45.177 .12 25.62 5.56 .43.61 ;8142....1487 0 2147 10603 9.3 58.6 42.534 +12 26.54 6 .14.875: .12 24.48 5.54, -43.4e- 5.91 .44.89 .0 21:7 107.3 9.3 73
6 421.61 8 +12 25.40 '; 6' 44.559. .12 23,35 5.51 .13.29 5.90 -14.90 .0 21.7 108.4 .9.2 -87'
6 42.287 12 "24.271 6 44228 "4.12 22.24 '5.48 .4 43.12 ;414.91 7.0 21.6 109.4 9.2 102
'6 41,9411..12 23.15 6 43.863 412 21'4.14 5.46 .112.94 *Os +14.92 .0 21.6 110.15 9.1 117
6 41.57'9'42 22.05 643.522 .12 20.05 0144 7...42'74 '5'7 .14.93 .0 21.6 111.5 9.1 131
6 42.203 +12 20.96 643.146 412 1498 5.41 -42.34 .8 -14.95 .0 21.8 112.6 9.4 144
6 40.811_ +12 19.89. 6 42.754' 22 17.93 5.39 «42.31 .86' 14.96 .0 21.6 113.7 11:9 156
6 40.404 +1' 18.8.3 ... 6 2.348 +12 16.89 5.36..42.08 .85.4407 .0 21.6 114.8 8.9' 164
6 39.982' .12 17.79 6 41.926 412 15.87 5.34 -41.84 5.84 - 14.98 .0 21.6 115.9 9.18 263
6 39.544 +12 I601 41:498 12 14.86 .5:31 - 41.59' 5083-.2409 .0 21.6 116.9 8.7 154
6 39.090 +12 15.761i. je 41..035 .12 13.88. 5.29 +41036, 5.82 .15.01 .0 21.5 118.0' 8.7.143 4
'6 314.62141 2 14.72' 6 40066 ,+12. 12.91 5.27 -41.06 2e8t ,15602 .00 21.5 119.1 8.6 101'
6 38.13f .12 13.79 90,411t2-040 11.96 5.24 .40017.5;80 - 15.03 .0 21.5 120.2 8.5 120
6 37.636 +12 12.84 6 39:582 .12 11.03 5.22 .40:40 5.80 +15.04 .0 21.5 121.3 8.4. 08
6 3,7.120 .12 11.41 6 39.966 +12 10.12 5.20 ' .5:11+1 5.05 .0 21.5 122.4 8.3. 97

. 6. 3f .588. +12 10.99 6 38.534 412 9.23 5.17 .39.00 5.4.79" +15.07 .0 21.5 123.5 8.2 85
6 30:04 0 '1,2 10.09 37.917'442 8.36 5.15 +3905r :15.71.45.08 '.0 21.5 1241.6 8.1 746 31.477 42 '9.22 6 37.42.4 +12 7.51 5.13' +31i20 5.76 -15.09 .0 21.5 125.7 8.0 62
6 34.897 +12 8.36 .0 36.1445 .12 6.68 5.10 -38185 pe 5.75 -15.10 .0 21.4 12648 7.9 e06
6 344302 .12.7.53 6 36.250 22 :5:74.15.12 .0 21.4 127.9 7.8 39
6 33.691 2 8.72. 6 '35.634 +12 506-18.13 5.73..15.13 .0 21.4 129.0 7.7 27
6 33.064 412 5.93 6 35.013 '22 4.33 5, ... 37,15 -15.r3 -15.14 :() 21.4 130.1 7.6 10
6 32.421 42 5.46' 6 34.370 +12 3:65 5.02 .37.36 5.1i12 -15.15 .0 21.4 .131.3 7.5 246 31.762 12 4.4.2 ,6 33.142 2.88 f .409 .36:96: 54411 -15.17 .0 21.4 132.4 7.4 24
6 31.088 11,12 3,69' "16 33.038 .12 2.0; -36.5 5.7b - 15.18. .0 21.5 133.5 7.2 31.4.97
6%30.3°94 *12 3.00 6 Sgi.340.1/ f.53 '%.95^.36.13f 15.69 - 15.19 .0 21.3 134.6 7.1 44
6+.29.692 42 202 6 32V643' .12 .89 4.93 .35.69 ,.5.68 '.15.20 .0 21.3 135.8 7.0 57
6 28.970:42 ,1.68 1 6 30.9'22'442 .28 4:91 .35.25'. 5.67 - 15.22 00 21.3 236.9 6.8 71
.64°.4233 '42 1.05 ' 30.19541 59.69 ,489 - 34.80' 5.66 -15.23 .0 21.3 138.1 6.7 '85
f-; 7.48)**12 .46 6 29.433 +11 5°.13 8681 .34.33 5.66 .15.24 .0 21.3 239.2 6.6 100.
6 2F .14f 41 59.88 6 280666 +11 50.60 4.85'.33.85 4.65 .15.25 .0 21.3 140.3 6.4 124
b 25.530 44.59.34 6 27.883 13. 58.09 4.83.,.33.37 5.64 -15.27 .0 21.3 141.5 6i3 120
'6, 25.132 +11 ,5982. 6 27.095 .11 57.61 4.81 .32.87 5.63 -15.28 Z1.3 142.6 6.2 142
6. 24314 s11 k5833 6 :26.273 '61.1 57.16 4.79 -32.36 5.62 +15.29 .0 213 143.8 6.0 155
23:492 tY.57.87 25.446 .11 56.74 4.78 -31.84 5.61 15,31 .0 21 .2 144.9 5.8 164,6
22:650 411. 57044 6 24.608.411 56.35 4.76 :31.32 5.60 15.32 .0 21.2 146.0 5.4 163

401`)



YR MN DY HR

1954 11 27 .0 .2446031.5
1984 11 28 .0 2446032.5
1934 11 29 .0 2446033.5
1984 11 30 .0 24460 4.5
1984
'1984

12°

12
1

2
1.0

'fo0
2446"
41244 036.5

1934 12 3 .0 2446037.5
1984 12 4 .0 2446030.5
1584 12 5 .0 2446039.5
1934. 12 6 .0 2446040.5

TA hi 13-2 (contch '

R.A. (1860.0) R.A. (APPN) DEC. DELTA DELHOT R 'ROM 751456324,AWTHETA BETA 5590,54-

.6 21.794 .11 57.03 6 23.749 *15.90 4.74 -30.78.
6 20.92! 11 56.66 6 22.879 +11 55.65' 4.72 -30.24
6 20.059 11 56.31 6 21.996 .11 55.35 4.70 -29.69
6 14.142 *11 55.99 6 21.0Q9 +11 55.00 4.69 -29.12
6 114.251 111 55.10 6 20.188 +11 54.83 4.67 -28.56
h 17.30P #11 65.45 6 15.265 4011 54.62 4.65 -27.98
8 16.371 .11 55.22 -4 6 18.32.. +11 54.44 4.64 +27.40.
615.423,411 55.02 6 17.381 +11 54.29 .4.62 -26.81
6)4.462 11 54.96 6 16.420 411 54.17 4.61 +26:21
6 63.410 +11 54.72. 6 15.448411 54.08 4.59 -25.61

A!.01_12_ .0.2,?.404I.R5.___E.,.12.5 6 *11-54.46---644.4-65 4.4/444-02-.
1984 12 P. .0 2446042.5 A 11.511 11 54.54 6 13.470'441 54.00
1984 12 49

4984 12 10
1984 1211
4984 12 12
19P4 12 13

.0 2446043.5 6 10.505 +11 54.50 6 12.465 +11 54.00

.0 2446044.5 6 9.490 +11 54.48 6 11,450 +11 54.04

.0 2446045.5 6' P.464 #11 54.50 6 10.425 *11 54.11

. 0 2446046.5 6 7.428 11 54.55. 6 9.390 +11 54.21
. 0 2446047.5 6 6.384 11 54.63 6 6.345 11,11 54.35

1984 12 14 .0
1954 12 15 .0
1984 12 16 ,.0
19114412 17 .0
1984 22 18 .0
1984 12 19 .0
1.984 12 20 '440

1984 12 21 4.0
4954 12 22 .0
198t612 23 .0
19P0512 24 .0
1904 12 25 .0
1984 12 26 .0
1984 12 27 .0
1484 12 2P .0
1984 12 29 .0
1984 12 30 . .0
1984 12 11 .0
1985. 1 1 60

2446048.5 6 '5.350 .11 04.75
244604°4.5 b *#.264 #11 54.59
24_46050.5 6 3.195 11 55.07
2446051.5 6 2.122 +11 55.28
2446052.5 6 1.03c .11 55.52
2446053.5 5 55.94P 11 55.80.
2446054.5 5h.852 +11 56.10
2446055.5 5,57.751 *11 56.44
2446056.5 5 56.644 11 56.92"
24460574.5 5 55.533 +11 57.22
2446058.5 5 54.410 +11 57.66
2446059:5 5 53.301 .111 58.13
21.46063.5 5 52.190 +11 58.64
2446061.5 5 51.05P 411 59.17
2446062.5.'5 49.934 11 59.74
2446063.5 5 *8.605 *12 .34
2446064.5 5 7.683 .12 .98
2446065.5 5 46.558 *12 . 1.65
2446066.5 5 45.435 +1? 2.35

6 74.292 +11 54.51
6 6.231 *1.U.54.71
6s 5.152 *11 54.94
6 4,085 *11 55.21
6 3.002 611 55.50
6 1.912 +11 55.86,
6 .816,+11)56.19
5 59.115 *1056.59
5 55608 11 57.01
5 57.498 +11 57.47
5 56.384 .11 57.97
5 55.266 #11 58.50
5 54.146 +11 59.56
5 53.024 *11 54:65

4.56. 4-0

4.56 -24.38
4.55 -23.76
4.54 -23.13
4.52 -22.50
4.51 +21.86
4.50 021.22
4.49 +20:57
4.47 +19:91
4.46 -19.26
4.45 +18.60
4.44 +17.93.
4.43 +17.26
4.42 16.59
44.44015.92
4.40 +15.25
4.39 -14.57
4.39 -13.89
4.38 -13.22
4.37 +12.54
4.36 -11.87

5 51.900 #12 .28 4.36 °11.20
5'50.775 +12 .94' 4.35 -10.53
5 49.650 12 1.63 4.34 -9.86
5 45.524 412 2.35 41.39.20
5 47.400 12 3.11 4. 3 +8.54

1985 1 .2 .0 244606245 5 44.310 +12 3.08 5 46.276 +12 3.89 4.337.88
1985 1 3' .0 244608K.5 5 43.146 .12 3.84 5 45.155 +12 4.71 4.32 -7.23

1985 1 4 40 2446#6°.5 5 42.068 *12 4.64 5 44.036 +12 5.57 4.32 -6.59

1985 1 5 .0 2446070.5 ' 40.952 *12 5.47, S 42.91° 12 6.45' 4.32 -5.94

1985 1 6 .0 2446071.5 5 -.574830 +12 6'.33,4* 5 41.806 #12 1.31 4.31 .5.30

1945 f1 7 .0 2446072.5 5 39.725 #12 7.22 5 40.697 *12 P.31 4.31 +4467

1995 1 P .0 24%607341 5 37.624 +12 8.15 5 3;65°2 12 9.29 4.31 -4.05

1985 1 9 .0 2446074.5 !8.524 .12 9.10 .5 ie2 +12 10.30 4.31 03.42

1935 1 10 .0 2446075.5 5 35.42c .1; 10.04 5 37.398 1 11.35 4.30 -2.81

1985 1 11 .0 2446076.5 5.34.340 +22 11.10 5 36.3011- *12,12.42 4.30 -2.20
1985 1 12 0' 2446077.-5 5 33.25P *22 12.15, 5 35.227 +12 13.52 4.30 -1.60

1985 1 13 .0 '2446078.5 h 32.102 +12 13.25 5 34.151 12 14.66 4.30 51.00
1945 1 14 .0 244607°.5 5 31.114 +12 14.34 5 35.083 +12 15:02 4.30 541
1985. 1 15 .0 2446050.5 5 501.0.54 *12 15.45 5 32.023 +12 17.01 4.30 ' .17

1985 1 16 .0 24460E1.5 5 29.00, +12 16.66 5 30.971 *12 18.24 4.30 .74

1°35 1 17 .0 2446002.5 5 27.955 +12 17.66 5 29.928 +12 19.49 4.30 1.30

1985 1 30 .0 2446083.5 5 26.°25 12 194.10 5 219.895 12 20.76 4.30 1.86

1985. 1 19
1985 1 20
1985 1 21

4

e t 2446084.5 5 25.902 +1
.0 2446085.5 r 24.888

'24460'5.5 5 23.655

20.36 ,5 27.871 12 22.10 4.30 2.40
2 21.66 5 26.858 *12.23.44 4.31 2.94
2 22.95 5 2544855 +12 24.142 4.31 3.47

5.59 -15.33 .0 21.2 147.2
5.59'915.34 .0 21.2 148.3
5.58 -15.36 .0 21.2 149.5
5.57' -15.37 .0 21.2 158.6
5.56 - 15.38 .0 21.2 151.7
5.55 215.40 ..0 21.2 152.8
5.54 -15.41 .0 21.1 153.9
5.53 -15.42 .0 21.1 155.1
5.52.+15044 .0 21.1 156.2
5.51.+15.45 .0 21.1 157.2

5.5 154
5.3 1'42
5.2.131
'5.0 3,19
.4.8 107
4.7 96
4.5 84
4.3' 72
4.1 60
4.0 49

usit_,11.15x74_21.1_158.3 5.8 37
5.50 -15.48 17.0 21.1 15943' 3.6' 26
5.49 -15.49 17.0'21.1 160.4 3.5 17
5.48 +15.50 17.0 21.1 161.4 3.3* 15
.5.47 -15.52 16.9 21.1 162.4 3.1 22
5.46 - 15.53 16.9 21.1 163.3 3.0 34
5.45 -15.54 16.9 21.0 1694 2.8 47
5.44 -15.56 16.9 21.0 165.0 2.7 60
5.43 +15.57 16.9 21.0 165.8 2.5 74
5.42+15,59 16.9 21.0 164.5 g.4 he
5.42 -15.60 16.9 21.0 467.1 2.3 102
5.41 +15.6416.8 21.0 16'47 2.2 116
5.40 -15.63 16.8 21.0 168.1 2.2.130
5.39 -15.64 16.8 21.0 18.3 2.1 143'
5.38 +15.65 16.8 21.0 16844 '241 156'
5.37 +15.67 16.8 21:0 168.5 2.1 164
5;36 +15.68'16.8 21.0 168.3 2.1 160
5.35 +15.70 6.8 21.0 168.1 2.2 153
5.44 -15.71 6.8 20.9 167.7 2.3 141 1,
5.33 15.72 1 .4 20.9 167.3 2.4 129(
5.32 -15.74 ; .7 20.9 166.5 2.5 117
5:02 +15.75 1 .7 20.9 165.8 2.6 104
5.31 -15477 16.7 20.9 165.0 24.1 93
5.30 -15.78 16.7 20.3 164.2,"2.9' 81
5.29 -15.80 16.7 20.0.163.3 3.1 69
5.28 -15.81 16.7 20.9 162.3 3.2-4;57
5.27 -15.82 16.7 20.9 161.3 3.4 ..415-

5.26 -15.84 16.7 20.9 160.3 3.6 34
5.25 15.85 16.6 20.9 159.2 3.8 23
5.24 -15.87 16.6 20.9 158.1 4.0 15
5.23 - 15.88 16.6 20.4 157.0 4.2 15--

20.9 155.9 4.4 245.22
5.22
5.21
5.20
5.19
5:18
5.17
5.16
5.15
5.14
5.13
5.12
641
5.10
5.09

+15.50 16.6
-15.91 16.6
+15.94 16.6
-15.94 16.6
+15.96 16.6
+15697 16.6
+15.96 16.6
+16.00 16.5
-16.01 16.5
-16.03 16.5
-16.04 15.5
+16.06 16.5
-16.01 16.5
-16.09 16.5
+16.11 16.5

20.9 154.9 4.6 37
20.9 153.6 4.8' 50
20.8 152.5 5.0 64.
20.8 151.3 5.2 78
20.8 150.1 5.4 92
20.8 149.0 5.6 106
20.8 147.8 5.8 120
20.8 146.6 6.0 133
20.8 145.4 6.2 147
20.8 144.2 6.4 159'
20.8 143.60 6.6 166
20.8 141.8 6.8 162
20.8 140.6 7.0 152
20.8 139.4 7.2 149



4 Table B-2 (cook') t..

YR MN DV HR ID. R.A. 11850.0) DEC. (APPNOIDEC. DELTA

1985 1 22 .0 24460b1.5 5 22.693 *12 24.34 5 24.863 12 26.22 4.31 3. '8
1985 1 23 .0 2446088.5 5 21.913 112 25.75 5 23.883 12 27.66. 4.31 4.48;
1985 I 24 .0 2446004.5 5 20.945 *12 27.14 5 22.915 12 29.12 4.31 4.98
1985 1 25 .0 2446090.5 5 19.189 *12 28.59 5 21.959 *12 30.62 4.32 5.46
1985 1 26 .0 2046091.5 5 19.045 12 30.06 5 21.015 *12 32.14 -4.52 5.93
1985 1 27 .0 2446092.5. 5 ie.tts 12 31.56 5 20.085 *12 33.69 4.32 6.30
1985 I 2P .0 2446093.5 5.17.190 +12 33.09 549.168 12 35.26( 4.33 6.83
1985 1 29 .0 2446094.5 5 16.294 *12 34.65 5 18.264 #12 36.87 4.33 7.26
1985 1 30 .0 2446095.5 5 15.405 *12 36.24 5 17.375 *12 38.50 4.34 7.68
1985_1 31 .0 244'6096.5 5 14.529 12 37.86 5 16.499 *12 40.16 4.34 8.09
1985 2 .0, 2446047.5 S 13.669 12 39.50 5 1506311 12 41.84 4:35 ,:8.49
1985 2 2 .0 1446098.5 5 12.822 *12.41.1* S 14,792 *12 43,56 4.35 .11.87
1985 2 3 .0 2446094.5 5 11.990 *12 *2.87 5 13.960 *12 45.29 46.36 9.24
1985 2 4 .0 2446100.5 5 111414 +12 44.54 5 13.144 12 47.06 4.34 9.60
1985 2 5 .0 2446101.5 5 10.372 .12 46.34 5 12.344 012 48.85. 11.3.7 9.95
'1985 2 6 .0 2146102.5 5 9.586 *17 40.12 5(11.557 *12 50.66 4.37 '.10.28
14851 2 7 .0 2446103.5 5 9.816 *12 49.91 5 10.797 .12 52..50 4.38 10.61
1985 2 8 .0 2446104.5 5 9.061 *12.51.74 5 10.032 012 54.36 4.39 10.92
1985, 2 9' .0 2446105.5 5 7.323 12 53.51 5 9.293 *12 56.25 4.39 : 11.22
1985 2 10 .0 2446106.5 5 6.600 12 55.47 5 8.571 4142 58.16 4.09 11.51
1985 2 11 .0 2446107.5 5 5.094 12 57.36 5 7.664 +13 .09 4.41 11.78
1985 2 12 .0 2446108.5 5- 5.204 *12 59.29 5 1'6174 13 2.05 4.41 12.04
1985 2 13 .0 2446109.5 5 8453,51.13 1.24 5',6.50/ 13 4.03 4.42 12.29
1985. 2 14 .0 246110.5 5 5.873,413 3.21 5 15.844 013 6.03 4.43 12.53
1985 2 15 .0 2446111.5 -3.233':13 5.20 5 5.803 15 8.06 4.43 12.76
1985 2 16 .0 2446112.5 5' 2.609. 11 7.22 5 4.580 .13 10.11 4.44 12.91
1985 2 17 .0 2446113.5 5 2.002 +11 9.26 5 3.973.415 12.18 4.45 13.17
1985 2 18 .0 2446114.5 5 1.412 *13 11.32 5 3.383 *13 14.27 4.46 15.45
1985 2 19 .0 2446115.5 5 .844 13 13.41 5 2.811 13 16.38 4.46 13.53
1985 2 20 .0 2446116.5 5 .285 +15 15.51 5 2.255 +13 18.52 4.47 13.68
1903 2 21 .0 2446117.5 4 59.744 *13 17.64 5 1.716 13 20.67 4.48 13.83
1985 2 22 .0 2446118.5 4 59.222 *13 19.79 5 1.194 *13 22,84 4.49 13096
085 '2 23 .0 2446119.5 4 58.717 13 21.95 5 .689 45 25.04 4.50 14.08
1985 2 24 .0 ,2446120.5 -4 58.229 .13 24.14 5 .201 415 27.25 4:50 14.19
1985 2 25 .0 2446121.5 4 57.756' ..13 26.34 4 59.730 *13'29.47. 4.51 14.29
1985 2 26 .0 2446122.5 4 57.304 11 28.57 4 59.275'413 31.72 4.52 14.37
1985 2 27 .0 2446123.5 4 56.667 .13 30.01 4 58.838 *13 33.98 4.53 14.44'
1985 2 29 6..0 2446124.5 4 56.446 13 33.07 4 51.112.8 13 36.26 4.54 14.50
19.85 3 1 .0 2446125.5 4 56.043 +13 35.35 4 587514 +13 38.56 4.55 14.54

-1905 3 2 .0 2446126:5 4.55.656 13 37064 4 57.628 *13 40.87 4.55' 14.58
1985 3 3 .0 2446127..5 4.55.285 *13 39.95 4 51.257 .13 43.20 4.56 14.60
1905 '3 4 .0 247120.5, '4 54.931 13 42.24 4 56.903 *13 45.55 4.57 14.61
1985 3 5 .0 24 129.5 4 54.541 13 44.62 4 56.566 *13 47.90 .4.58 14.61
2985 3 6 .0 2446130.5/ 4 54.272 .13 46.98 4 56.245 *13 50.28 4.59 14.60
1985 3 7 .0 2440131.5 4 53.967 .13 49.35 4 55.940 413 52.66 4.60 14.58
1985 3 A .0 '2446132.5 4 53.678 23 51.73 4.55.651 +1355.06 4:60 '14.15
1985' 3. 9 .0 2446133.5 4 53.404 *13 54.13 4 55.377 *13 57.47 4.61 14.51
1985 3 10 .0 2446134.5 4 53.147 *13 56.54 4 55.120 *13 59.89 .4.62 14.46.
1985 3 kl .0 2446135.5 4 52.90E .13 58.96 4 54.874 +14 2.33 4.63 14.40
1985 3 12 .0 2446116.5 4 52.68C .14 1.40 4 54.653 +14 4.77 4.64 14.33
1985 3 13 .0 2446137.5 4 52.44Ft '14 1.840. 4 54.443 14 7.23 4.65 14.25.
1905. 3 14 .0 2446138.5 4 52.275, 24 6.30 4 54.249 614 9.70 4065 14.16
1985 3 15 GT.. 2446154.5 4,52.096 *14 d.77 4 54.070 .44 12.18 .4.66 14.06
1985 S 16 2446140.5 4 51.432 14 11.26 4 54.406 +14. 14.67 4.67 13.95
1985 3 17 .0 2446141.5 4 51.783 14 19.15 4' 53.758 +14 17.17 4.68 13.82
1985 3 10 .0 2446242.5 4 51.649 *14 16.25 4 53.624 14 19.68 4.69 13.69

RDOT TMAG NMAG THETA BETA MOON

5.09 *A.1216.5 20.8 138.2 7:4 127
5.08 - 16.1416.5 20.8 137.0 7.6 114
5.07 - 16.15 16.5 28.8 135.8 708;102
5.06 *16.17 26.5 20.8 3734.6 8.0 90
5.05 -16.18 16.5 20.8 133.4 8.1 78
5.04 -16.20 16.4 20.8-132.2 8.3 66

','5.03 - 16.21 16.4 20.8 151.0 8.5 54
5.02 #16.23 16.4 20.8 129.8 11./ 43
5.01 -16.24 16.4 20.8 128.6 8.8 31'.
5.08 *16426 16.4 20.8'127.4 ,60 21
4.99 116.28 16.4 20.8 226.2 -9.2 13
4.98 -16.29 16.4 20.8 125.0 9.3 141
4.91 -16.31 16.4 20.8 123.9 9.5° 24
4.96 *16.32.16.4 20.8 122.7 .9.6 37
4.95 *16.34 16.4.20.8 12105. 9.8 50
4.04 .4663616.4 20.8 120.3 9.9 65
4,94 *16.3716.4 20.8 119.2 10.1' 79
4.93' -16.39 16.4 20.8 218.9. 10.2 93

'4.92 - 16.40 16.4i20.8 .114.5" 10.3 108
4.91 -16.42 16.4 20.8'1150 10.4 122'
4.90 "16.44 1603 20.8 114.5 10.6 236
4.89 16.45 16.3 20.8 113.4-10.7 150
4.88 16.47 16.3 20.8 112.2 10.8 262
4.87 #16.49 16.3 20.8 111.1 100 168.
'4.86 -16.50 1643 20.8'189.9 11.0 162
4.85 016.5216.3 20.8 108.8 11,61 150
4.84 -16.54 164'20.8 107.6 11.2 130
4.83 .16.5516.3.20.8 126.5 11.3 326-
402 *16.57 16.3 20.8 105.4 11.4 113
4.81 16.59 16.3 20.8 104.3 11.5 101.
4.80 *16.60'16.3 20.8 10301 11.6 89
4.79. - 16.6216.3 20.1 102.0 11.6 77
'4.78 "16.64 16.3 2008.100.9 11.7 65'
4.77 -16.65 16.3 2068, 99.8 11.8' 53
4.76 -16.67 16.3 20.8 .98.7 11.9 42 ,)

4.75 -16.69 16.3 20.8 97.4 1109. 31
4.74 *16.70 16.3 20.8 96.5 12.0 .20,
4.73 16.7216.2 20.8 95.4 12.0 12
4.73'.*

4
6.7416.2 20.8 94.3 12.11 13

4.72 4676 1652 -20.8 93.3 12.1 23---
4.71 *16.7746.2 20.8 92.2 12.2 35'
4.70 - 16.7916.2 20.8 91.1 12.2 45
4.69 -16,81 16.2 20.8 90.1 12.2 62
4.68. *16.83 16.2 20.8 89.0,12.2 76
-4.67 *16.8416,2 20.8 87.9 '12.3 ' 90
4.66 *16.8616.2,20.8 8609 12.3 105
4.0 *16.8016.220.8 05.8 12.3 120
.61 *16.90 16.2 20.8 84.8 12.3 135
4.63 *16.921602 2.0.8 83:7 12.3 149.
4.62 -16.93 16.2 20.8 82.7 12.3 162
4.61 *16.9516.2 20.8 81.7 1263 169
4.60 *16.9716.2 20.8 80.6 12.3 163
4.59 16.9916.1 20.8 79.6 12.3 151
4.58 -17.01 16.2 tta 78.6 12.3 139
4.57 -17.02 16.1 20.1 77.6 12.3 127
4.56 *17.0416.1,20.7 76. 12.3 17,4



t
.

Table (cantd)

YR NON nv
Tt

IR R.A. (1950.0) DEC. R.A. (ANN) DEC. DELTA. DEMENT R ROOT 114AG :WAG 'THETA BETA ,NBN3IN

4

1985. 3 19 .0 2446143.5 4 51.530 .14 18.76' 4 53.505 .14 22.19 4.69 13.55 4.55 -17.06 16.1 20.7. 75.6 1442 102
#.1905 3 20 .0 2446144.5 4 11.426 .14 21.28 4 53.401 +14. 24.72 400' 13.40. 4.54 -17.08 16.1 20.7 74.5 12.2. 90

1985 3 21 .0 2446145.5 4 51.336 14 23.40 4, 53.312 3,4 27.25 4.71 13.24 4453 .17.10 16.1 20.7 73.5 12.210 7$'
1985 1 22 .0 2446146.5 4 51.261 +14 26.34 4 '53.237 +14 29.79 4.72: 13.0A 4.52 +17012.16.1,20.7 .72.5 141a 67.
1985 3 23 .0 2446147.5 4 51.2047414 28.88 4:53.176 '14 37.13 ...4o13 12.89 4.51 +17.14 16.1 20.7 7146 12:174'15
1985 3 24 .0 42446148.5 4 51..154 4.14 31.43 4:53.130 +14 34.88 4.43 12.70 4.50 - 17.15 16.1.20.7 70.6 12.1 44
1985 3 25 00° 2446149.5 4 51.121 .14 33.99 1 53.098 14 37.41 4.74 12.'60 ;4.49 -17.17 16.1 20.7 t9.6j2.0 32
1985 3 26 .0 2444190.5 4 51.102 14 36.5* 4 53.079 14 40.00 4.73 2.30 4.48 -17.19 16.1,204* 68.6 11.0 210'
2985 3 27 .0 2446151.5 4 51.897 ^14 39,11 53.075 #14 42.57 4.75 12.00 4447 '.+11.4 1641:2047 67.6 11.9 12
1985 3 28 .0 2446152.5 4 51.106 .24 41.69 4. 53.021-14 45.14 4.75 .11.86 44442,17,41 AC,140,1". 46.6 14.9 40.
1985 3 29 .0 2446151.5 4 516127 +14 44.26 4 53.106 +14 41.71 4.45 -..1.29. 16.1. 204.77 '11.63.

'
7 4 65.7 P1.8 24

' 1985 a 30. .0 74463154.5 4 51.162_014 46.8* ,4 53.141 14 50.29 4.77 11.390 4.44 +11.27 16.1 20.7 64.7. 41.7 31
1985 3 31 .0 244615561 4 51,211 .0.14 49.42 4 53.190. +14 4.18 11.1a 4.43 -.47.29 16.0 20.7' $3.7 '11.1 .43'
1985 4 1 .0 2446156;5 4 511.271 +14 52400 "4 53.211 '4'14 55.445 4.7.9 10.89 4.42..017.31 16.0 20.7 .62.06,4106
1985 4 2 .0 2446157.5 ,4 51e345 .14 54059' 4.53.37S it 58.04-'4.19 10.63 4.41 -17.33 16.0.20.7 61.841.5 70'

1985 4 S . .0 2446158.5 C51.431 .44 57.18 4'53.41"1 415 .62 4100 '1046 '4.40 '!..4,7.35 16.0 20.7 60..9 11.4 84
1485 4 4 .0 24.46159.5 4 '51.585+414'698/7 4 53.510,415 3.21. 4.01 10.09 *4.39:...17.37-16.0 20.1 59.9 11.4 99
1985 4 5 .0 1446160.5 ' 51.64C .15 2.36', 4 53.671..15 5.79 401, 4.38..47.30..16.0 20.7 59.0 11.3 114
1985 4 b .0 24481E1tA 4 51.782,+15 4.95' 4 53.744' 15 8.38 4.82 . 9.55' 4.31 ..11.40 1140 20.7 58.0 11.2 129
1985 4 7 aQ 2446162.5. 4 51.149f 415 1.64 4 53.879 15 10.96- .82 9.24 4.36 - 11.42 16.0. 204 57.1114 143
1985 4 8 .0 ' 2446163.5 4 52.043'41110.1A 4 51.025, 415 13.55 445' 8.174 4.35 -17.44 16.0 20.7 56.2 11.0 157
1985 4 9 .b 74,40,164,4 4 52.201 415 12.13 4 54.184 #15 16413 4.81 8.64 4.34 -17.46 16.0 20.7 55.2 10.9'169.
1985 4 10. '1%0 2446165.5 4 52.370'415 15.32 4 54.353 .15 1.8.71 4.8,4 8:33. 4.33 -11.48 16.0,20.7 54.3 104 167
1955 4 11 .0 2446166.5 '4 524551 +15.17.91 * 54.535 .15 21.29 4.04 '8:01 4.32.+17.50 15.9 20.7 53.4110.7 155
2106, 4 12 .0 2446167.5 4 52./43415 20.50 4 54.727 #15 23.87 4.65 .7.69. .31 -17.52 15.9 20.1. 52.5 10.6443
,f985 4 13 .0 244668.5 4 52.9459+15 23.08 4 54.931 #15 26.45 4.85 7.36 4.30 .41.54 15.9 20.1 5145 104 130
2985 4 14 .0 2446169.5 1 53.159 015 25.67 ' 4 55.145 15 29.02 4.86 7.03 4.29 ...14.16 15.9 20.7 50.6 10.4 110
4985 4,15 .0 2446170.5 4 53.364 .15 29.25 4 +15 31.60 4.86 6,69 4.28 17.50 15.9 204 49.7 10.3 106
19.85 4 16' .0. 2446171.5 4 53.61° +15 30.82 4 5 06.415'34.16 .486 6.34' 447 17.6%. 15.9200 48.8 10.2, 94.

1385 14 17 14 2446172.5 4 53.2165-015 33.40' 4 55 2 .15 36473' 4.87 '5.99.%4.26 -1.7.6V. 15.9 20.7 47.9 10.1 42
'y1985 4 19: .0 24461'73.5 4 54.121,0.15 35.0 4 56.108 +15 39.28 4.67 405.63 4.25 -17.65 15.9 20.7 47.0 10.0' 70
1985 4 19 ".c," 24461'14.5 4 54.34r t45 38.54 4 56.375 +15 41.84 4.87' 6.27 -4.24..17.67 15.9 20.7 46.1 9.8 59
2985 4 20 .0' 244617'0 4 54.663 .15 41419 4 56..652 015 44.30' '4.88 4.96 4.23 17.64 15.9 20.7 45.2 .907' 47
1985 0 21 :0 2448174.5 "4 54.950 +15 41.65 :4 56:938 +15 46.93 4.88 4.53 4.22 +17.71 15.9 20.7 44. 9'46 36
1985 4 42 0 '14461717.5 4 55.24E, .15 46.20 4 57.2,35'415 49.46 4.88 4.15 4.21 +17.73 15.8 20.7 43.4 9.5 25
1985 4 23 .0 ` 2446178.5 4 5f:551. +115 48.75 4 57:541 .15 51.99 4.88 3.76 4.20 -17.75 1548 20.7 42.5 903. 14
1985 4 24 .0 2"446179.5" 4 65.1.1,6.015 5G29 4 57..$56 +45 54.51 4.89 3.38 4.19 ...17.77 15.8 20.7 41.7 9.2 ,9

1985 4 25 .0' 24461°0.5 4 56.1740 +15 53.42 4 50.181 0.0 57.03 4.89 2.98 4.18 +17.79 15.8 2016 40.8 9.0 -15
1985 4 26, .0 2446181.5 4 56.523 015 56.34 4 584514 #15 59.54 4.89 2.59 4.17-.017.81 15.8 20.6 39.9 8.9 26
1911 4.27 .0 2444182.* 4 5606' .15 58.86 4 '58.8'51 '16 2.04 4449" '2419 4.14 +17.84 15.8 20.6 39.0 '8.8 38
1985 4 221 .,0 2446183,5 4 57.21! 416 1.34 4 59.208 415 4.53 4.89 1'.78 4.15 +17.86 15.8 20.6 38.1 8..6 50
1985 -.4 29 b 2446184.5 41'67.975 +16 3.46 4 19.568 18 4.89. 1.38 4.14 +17.80 15.8 20.6 3f.3 8.5 45
1985'' 4 30 , .0 2446129.5 57.94:" +16 6.35

,7.01
4'59037 +16. 9.48 4.89' .97 4.13 -17.90 15.7 20.6 56.4 8.3 77

1985 5 1 .0 2446166.5
,4
'4'56.318 16 8.83 5 .313 #16 11.95 4,89 .55 4.12 17.92,15.71210.6 35.5 La 91

1965 5 2 .0 24461S7.5 4 513.703 .16 11.31 5 .692 +16 14.40 4.89 .14 4.11 -17.94 15.7 201 34.7 0.t 1tW
1485 5 3 .0 2446182.5, 4 59.095 +16 13.77 1.091 +16 16.84 4.89 -.28 4.09 +17.97 15.7 20'.6 33.8 7.9 120
1 85 5 4 .0 2446189.5 4 59.495 16 16.22 , ..5, 1.491 +16 19.28 4.89 -.70 4.08.+17.909 15.7 20.6 33.0 7.7 135
29 5 5 ,5 .0 2446190.5 4 59.903 .16 18.66 5 1.900 +16 2100' 4.89 -1.13 4.07 -18.01 15.7 20.6 32.1 :166 149
19 5 S 6 ,40-2444191.5 5 .3I8 .16 21.10 5 2.316 416 14.11 4.89 4.06 - 1403 15.7 20.6 31.3 7.4163,
198 5 7 .0 24461°7.5 5 .741 *If 23.52 5 2.740 .16 26.51 4,89 +1.98 4.05 - 18.05 15.7 20.6' 3404-, 1.2 171

'19 5 5 8 *10- 2446193.5 5 1.172 017 25.93 5 3.171 +16 28.90 4.89 -2.41 4.04 +18.08 15.7 20.6 29.6 7.1 .162
1985 5 9 :0,, 2446194.5 5 1.609 416 28.33 5 .3.610 +16 31.28 4.84 +21185 4.03. 18.10 15.640.6 .7 6.0 149
1985 5 10 .0 2446195.5 5 2.054 .16 30.72 6 4.056'4.16 33.65 4.89' -3.29 4.02 -18.12 15.6 20.6 9 6.7 137'
1985 5 11 .0 2446186.5 5 2.50E .16 33.09 5 4.508 416'3&.01 4.88 -3.73 r4.01 -18.14 15.6 20.6 1 .6.6124
1985 5 12 2446197.5 5 2.965 .16 35.46 5 4.968 .16 38.35 4.88 -4.17 4.00 -18.17 15.6 20.6. 2 6.4 112
1985 5 13 .0 2446190.5 5 44431 0016 37.81 5 6.434 +16 40.68 4.08 -4.62- 3.99 -18.19 15.6 20.5 2 4 6.2.100



Table W2 (maid)
A.

YR MN HR. R.A. (1250.0) DEC. R.A. (APPN) DEC. DELTA HOOT R IIDOT .7MAG NMAG TIIETB 'BETA MOt'

1985 5:14 :0 240199.5 3.904 .1.6 *0.15 5 5.908 16 43.00 4.08 4.07 3.91 -18.21 15.6 20.5 24.6 6.1610,1985 5 15 .0 2446200.5 5 4.383 .16 42.48 5 6.387 16 46..50 4.87 -5.52 47, -18.24 15.6 20.5 23.7 -15.61085, 5 16 .0 2446201.5 5 4.1469-'4,4 44.00 5 6.074 16 47.59 4.87 -5.98 3496 *18.26 15.5 2005. 22.9 5.7 841985. 5 17 .0 2446202.5. 5 5.361 1647.10 5 7.366 +16 49.87 4.87 -6.43 3.95 18.28 15.5 20.5. 22.1 5.5 531985 6 18 .0 2446203.5 5 5.859 146 49.39 5 7.865 16 52.14 4.86 -8.89 3.94 wq1.30 15.5 20.5 21.3 5.4 411985 5 19 .0 2446204.5 5 6.363 16 51.66 5 8.370 *16 54.39 4086 -7.35 3.93 -18.33 15.5 20.5 20.5 502 301985 5 20 ' .0 2446205.5 5 6.873 *16 53.92 5 P.051416 56.62 4.85 -7.82 3.92 +18.35 15.5 20.5 19.7 5.0 19 i."11185. 5 21 .0. 2446206.5 5 7.385 16 56.17 5 9.390 *16 58.84 4.85 -8.28 3.91 -18.38 15.5 204 18.9 401 10,.1985 5'22 .0 2446207.5 5 7.911 .16 58.40 5 9.920 *17 1.05 4.84 8.75 3.90 *188,0'15.5 20.5 48.1 1446 101905- 5 23 .0 2446208.5 5 8.438 *17 .61 5 10.44i'..117 3.24 4.84 .9.22 3488'"18.42 15.4 20.5 17.3 4.4 201985 5 2, ,.0 2446209.5 5 8.971 417 2.91 5 10.982 *17 '5.41 4.83 -9.69 3.87 -18.45 15.4'20.5 16.5 4.3 32'1985 5 25 .0 2446210.5 5 9.508 .17 5.00 5 11.520 017 7.57, 4.83 -10.16 3.86 -18.47 15,4 20.5 15.7 4.1 44'1985 .506 .0 2446211.5 5 10.051 17 7.17 5 12.964 *17 9.72 4.82 -10.63 3.135 .41.49 15.4 20.4 14.9 3.9 571985 52/ .0 2446212.5 5 10.599 .17 9.32 5 12.613 17 11.85 4.82 .11.10 3.84 -18.52 15-.4 20.4 14.2 3'.7 70,1985 5 28 .0 2,t46213.5 5 11.15f .17 11.46 5 13.166 *17 13.96 4.81 -11.58 3.83 -11.54 15.4 20.4 13.4 :3.5 131905 5 29 0 4446214.5 5 11.710 13 13.58 5 13.724 *17 16.05 4.80 -12.05 3.82 -11.57 15.3 20.4 120.7 3.3 971985 5 30 .0 2446215.5 12.272 *1/ 15.69 5 14.267 .11 14.13 4.80 - 12.52. 3.81 -18.59 15.3 00.4 1109 3.02 1111985 5 31 .0 2446216.5 S 12.839 17 17.78 5 14.855 17 20.19 4;79 -12.99 3.80 ...18.62 15.3,20.4' 11.2 3.0 12531985 6 ."1 .0 2446217.5 5 13.410 .17 19685 5 15.426 *17 22.24 4.78 -13.47 3.79 -18.64 15.3 20i4 10ri5 208 1401985, 6 2 0 2446218.5 S 13.949 17 21.91 5 16.003, *17,24.26 4.17 - 13.94 3.78 .18.67 15.3 20.4 9.8 2.6 154.190 6 3 2446219.5 5 14.565 .1025.95, 5 16.503'.17 26.28 4.76 -14.41 3.77 -18.69 15.3 20.4 9.1' 2.5 1571985 6 4 .0 24.6220.5 S 15.148..27 245.97 5 17.168 .17 28.27 4.16 -14.89 3.76 -18.72 15.2 20.4 8.5 2.3 17,01985 6 5, .0 2446211.5 5 15.736 .17 27.98 5 17.757 17 30.25 4.75 .15.36 3.15 -18.74 15.2'20.3 7.9 2.1 1581985. 6 6 .0 2446222.5 5 16.32. .17 29.97, 5 18.349 17 32.21 4.74 .15.83 3.73 *18.77 15.2 20.3 7.3 2.0 1451985 6 7 4.0 2446223.5 5 16.924 +17 31.94 5 16./46 *17 34.15 4.73 .16.31 3.72*18.79 15.2 20.3 6.8 109 232 .1985 6 8 .0 '2446224.5 t217.524 .17 33.89 5 19.546 +17 3'6.08 4.72 -16.79 3.71 -18.82 15.2 20.3 6.3 1.72191985 6 .49 .0 24462250 5 16.12'6 *17 35.13 5'20.150 .17-37.99 4.71 -17.26 3.75.'18.84 15.1 20.3 6.0 1.6 1071985 6 10 .0 2446226.5 5 11-.732 *17 37.75 5 20.757 .17 39.88 4.70 - 17.74 3.69 -18.87 15.1 20.3 5.7 1.6 051985 6 11 .0 2446227.5 5 19.342 717 39.66 5 21.367 .17 41.75 4.69 .18:22 3.68 - 18.90 15.1 20.3 5.5 1.5' 834985 6 12 ./0 2446228.5 5 19.956 *17 41.54 5 21.90i *17 43.61 4.68 - 18.70, 3..67 *18192 15.1 20.3 5.4 1.5 711985 6 13 .0 2446229.5 S 20.572 *17 43.41 5 22.598 *17 45.44 4.67 -19.17 3.66 *18.95 15.1 2005 5.5 1.5 60.1985 6 14 .0 2446230.5 '5 21.192 .17 45.26 5 23.2° .17 47.26 4.66 -19.65 3.65 .1807 15.0 20.2 5.6 4061 481985 6 15 .0 2446231.5 .5 21.814 .17 47.09 5 23.012 .17 49.06 4.65 *20.13 3.64 -19.00 15.0 20.2 5.9 1.6 371965 6 16, 2446232.5 5 22.140 *17 48.90 5 24.468..17 50.84 4.63 -20.61 3.63 -19.03 1.5.0 -20.2 6'.3 1.8 261985 6 17 .0 446233.5 S 23.066 .14 50.69 5 25.097 *17 52.61 4.62 -21.09 3.61 -19.05 15.0 20.2 6.7 1.4 45'
6 18 .0 2446234.5 S 23.691 *17 52.47 5 25.729 .17 54.35 4.61 -21.56 3.60 -19.08 15.0, 20.2 7.2 2.0 8

.1985
985 6 19 2446235.5 5 24.331 *17 54.23 5 26.363 .17 56.08 4.60 -22.04 3.59 -19.11 14.9 20.2 1.8 2.2 14
1985 6 20 0 24 236.5 5 24;,967 *17 55.97 5 26.999 +1/ 57679 4.58-.22.52 3.58 -19.13 14.9 20.2. 143 2.4 25.1985 6 p. ' 2 462.37.5 5 25.60 *17 51.69 5 27.638 *17 59.A8 4.57 .22.99 5:57 -19.16 14.9 20.2 9.0 2.5 371065 6 22
19e'5 6-23 .0

46230.5
2446239.5

5 26.244 .17 59.39
5 26.886 +IP 1.07

5 28.278 *18 1.15
5 28.921 IR 2.80

4.54 .23.47
4.54 -23.94

3.56 -19.19 14.9 20.1 9.6
3.55,-.19.22 14.9 20.1 10.3

2.7 50
2.9 '63

1/85 6 24 .0 2446240.5 5'21.5S0-418 2.74 5 29.565 +18 4.43 4.53 -24.41 3.54 -19.24 14.6`.20,1 11.0. 51 78
1985, 6 25 .0 2446241.5 5 26.175 .16 4.31 5 30.211 .19 6.04 4.51 -24.88 3.53 -19.27 14.920.1 11.7 303' 90
1985 6"26 .0 2446242.5 t, 2x.82:. +18 6.01 5 30.858 .18 7.64 4.50 -25.35 3.5 -19.30 14.8 20.1 ,12.4 3.6 103
1985 6 27 .0 2446243.5- 2ce47C *16 7.61 5 31.507 +16 9.22 4.49 -25.81 5:50".19.33 14.8 20.1 13.1 305,1471985 6 28 .0 2946244.5 S 10.120 '4.18 9,70 5 32.158 18 10.77 4.47 -26,028 3049 19.35 14420.1 13.8 440 X1311985 6 29 :0 2446245.5 5 30.771 +28 10677 5 32.809 418 12.31 4.46 -26.74 3.48 *19.38 24.1 20.1- 14.6 4.2 1054985 6 30 .0 2446246.5 5 31.423 .18 12.33 S 33.462 11 13.83 4.44 -27.20 3.47 -19.41 14.7 20.0- 154.3 4.4 1591985/ 1 .0 2446247.5 5 32.076 +18 13.86 5 34.116 .18 15.33 4.42 -27.66 3.46 *19.44 14.7 20.0 16.1 4.7-170:
-1985 7 2 .0 2446248.3 32.770 *18 15.38 5 34.771 .14 16.81 4.41 -28.12 3.45 .19447 14.7-20.0 16.s 4.9,167 .

1965 7 3, .0 2446249.5 5 33.385 +18 16.87 5 35.427 .18 18.28 4*39 -28.57 '3.44 .19.50 14.6. 20.0 171.6 5.1.155
'1985 7 4 .0 2446250.5 5 34.040 +18 18.35 5 36.083 18 19.73 4.37 *29.03 3.42 19.53. 14.6 25.0 18.3 5.4 142;1985 7 5 .0 2446251.5 5 34.697 .1P 19.82 5 36.741 .18 21.15 4.36 29.48 3.41 - 19.55 14.6 200:1901 BO 129'4.1995 7 6 :2 2446252.5 5 35.353 *18 21.26 5 37.398 *16 22.57 4.34 -29.94 3.40 -19.58 14.6 1.9.9 19.9 5.8 1161945 7 7 .0 2446253.5 5.36011 +1$1 22.68 5 38.056 *11 23.96 4.32 -30.39 3.39 -19.61 14.5 19.9 20.6, 6.1 103 c
1985 7' .0. 2446254.5 5 36.669 *18.24.09 $ 30.715 *18 25.33 4.31 *30.84 3.38 -19.64 14.5 19.9 21.4 6.3 91

44



TAUB-2 (pautd)

YR MN DV HR RtA. (1040.0) DEC. likrift0 DEC ' DELTA DELDQT :113/7T110i11G NMAG THETA BETA MOON

1985' .7 .0 2446255.5 5.37.326 015 25.44 5 39.373 418 26.69 4.29 31.2 3:37's-49.67 '14.5 0.9 22.2 6.5 79

14985 7 0 .0 2446256.5 t 37.984 .28 26.85 5 40.032 +18 28.03 4127 -31.73 3.36 -19.70 14.1.19.9 22.9 6.3 68

1955 11, .0 2446257:5 '5 34.642 10 28.20 5 40.05 18 29.35 4..25 -32.18 3.35 +19.73'14.4 .29.9 23.7 7.0 56
7 12 .0 2446258.5 5 39.300 .18 29.54 5 41.349 4.10 50:66 4.23 +32.624 3.33 19.76 14,1,4 19.8 24.5 7.3 45.1985

`1985. 7 13 .0 2446459:5 5 39.957 4.18.5e.86 5 42.007 .10'31.99 . 4.21 +33.07' 532 +19..79 14.4 19.8 21.3 7.5 33
,19135 7 14 .0 2446260.5 5 40.614 14 32.16 5 42.664 .10 33.21 4.19 -33.51 3.4.1.+19062 14.4 19.8 26.0 7. 22

'1945 7 15 .0 .2446261.5 5 414270,0'28 33.45 5 43.321 .18 34.46 4.17 +33.94 3430 +19.85 14.3 19.8 26.8 8.0 12

49105. 7 16 .0 246262.5 5 41.Q26 18 34.71 5 43.978 .18 35.69 4.15 +34.38.A.29'+19.88 14.3 19+8 27%6 3.2
1985 '7 17 .0 2446263.5 5 42.580 18 35.96 S 44.633 +18 36.91 4.13 +34.82 1.48,+1901 14.3 19.8 28.4 0.5 17
1985' 71418 .0 24462649. 5 43.234 .18 37.20 5 45.287 .18 34.11 4.11 +35625 3.27 -19.95 14.2 19.7 29.2 8.7 29

1945 1 19 .6 2446265.5 5 43.886 0/9 38.41 5 45.940 .141 39.39 4.09.-35,e68 3.25 +19.88 1442 19.7 30.0 9.0 42
1905 7-20 .0' 2446266.5 5.44.537 14 39.61- 5 46.592 .28 40.47 4.07'+36.10 3.24 -20.01 14.2 19.1 30t7 9.2 55
1985' 7 21 .0 444626705 5 45.186 .18 40.80 5 47.241 .18 41.'82 .4.85 +46.52 3.23 +20.0424.2 ;9.7 31'05 9.5 69
1985 7 22' .0 2446268.5 5 45.43? +18 41.96' 5 *7.889 18 42.76 4.03 -36.94 3.22 -20.07 14.1 19.7 32.3 9.7 82
1985 7 /3 .0 2446269.5'.15 46.479 .18 43.12 5 48.135 .18 43.88 4.01 +37.36 3.21 .40.10 14.1 19.6 33.1 10.0 96
1905 7 24 .0 24462705 5'4%122 *18'744.25 5 49.219 .18 44.98 3.99 +37.77 3.20 +20.13 14.1 19.6 33.9 104 110
1905 7 25. .0 2446211.5 5 47.763 41E 45.37 5.4°6821 +18 46.07 3.97 +58.10 3.18 -20.17 14.0 19.6 34.7 10.5 124
1985 -7 2F .0 2446272.5 5 404402 +IF 46.48 5 50.461 +18 47.14 3.94 +38.59 '3.17 -20.20 14.0 19.6 35.5 10.7 137
4905 7'21 .0 2416273.5 5.49.-030 +10 47.57 5 51.094 .18 48.20 3.92 -38.99 3.16 -20.23 14.0 19.6 36.3 11,0 151
1905 7 20 .0 2444274.5 .15 4^06724'10 48.65 5 51.732 .14 49:25 3.90 +39.39 3.15 -20.26 1400 19.5 37.1 11.2 164
'1985 7 29 .0' 24.6275.5' 5 540303..26 44472 5 52.364 +18 50.28 3.88 -39.79 3.14 -20.30 13.9 19.5 37.9 11.5 171
1985 7 30 .0 2446276.5 5...50493E .18 50,77 5 52.992 .18 51.30 3.85 +40.18 3.13 -20.33 130 19.5 38.7 11.7 163
194 7 31 .0 2446i77.5 5 514555 1.0 51.81 5 53.614 +18 52.31 3.83 -40.57 3.11 +20.36 13.9 19,5'59.5 12.0 151
1955 1 40 2446272.5 5.52:176 IF 52.45 5 54.240 0.10 53.31 3.8% -40.95 3.10 - 20.40 13.8 19.5 40.3. 12.2 138
1985 A 2 .0 /44076.5 5, 52.7°4 .18 53.45 . 5 54.45° .18 54.2Q 3.78 +41.154 3.09 -20.43 13.0 19.4 41.1 12.5 125
1905 0 3 .0 2446280.5 5'53.40° 1.5 544d5 5 55.474 .18 55.26 3.76 41.72 3.08 -20.46 13.9 19.4 41.9 12.7 112
1485 8 4 .0 2446241.5 F. 54.02° .18 55.04 5 56.065 114 56.22 3.73 -42.10 3.07 +20.50 13.7 19.4 42.7 13.0 100'
1'9e5 8 5 .o /446282.5 5 54.626 .1856.92 S 56.692 .18 57.17 3.71 -42.47 3.05 -20.53 13.7 19.4 43.5 13.2 88
1985 A 6 .0 2446201.1 S 55.220 018 57.79 5 57.295 18 50.11 369 +42.85 3.04 720.57 15.7 19.3 44.3 13.5 76
1985 0 7 .0 2446284.5 S 55.024 .10 58.75 5 57.893 +18 59.04 3.66 -43.22 3.03(+20.60 13.6 19.3 45.1 13.7 64
1985 4 A :11 2446245.5 5 56.42,0 .11(-59.70. 5 60.407 18 59.96 3.64 +43.51 3.02 -20.63 13.6 19.3 45.9 14.0 53
1955.- 8 9 .0 "/446286.5 t 57.00? .64 5 59.076 +II .07 3.61 +43.95 3.01 +20.67 13.6 19.3 46.714.2 41
1905 840 .0 244626745 5'57.54: +19 1.51 5'59.661 +19 1.77 3.58 +44.31 3.00 +20.70 13.5 19,3 47.6 14.5 30
1445 8 11 .0 2446248.5 5 54.1t0 '4e1° 2.49 6 .239 19 2.66 3.56 +44.66 2.98 +20.74 13.5 19.2 48.4 14.7 J9
1985 9 12, .0 2446284.5 5 58.742 .1° 3.40 6 813 +19 3.55 3.53 +45.02 2.9T -20.77 13.5 19.2 4902 15.0 9
1905 8 13 .0 .2446290.5 59.30.9 4.31 6 10380;+19 4.42 3.51 +45.36 2.96 +f0.81 13.4 19.2 50.0 15.2. 10
1.05 8 14 4'0 2446261.5, S 54.862 .19- 5.2.1 6 1.941..19 5.30 3.40 -45.71 '2.95 20.85 13.4 19.2.50.5 15.5 21

1985 P 1'5 .0 2446262.5 F .424 .16,6.11 6 2.466 .19 6.16 3.45 +46.05 2.94 -20.88 13.4 19.1 51.7 15.7 34

1985 8 16 .0 2446293.5 E. .971 .19 6.49 6 3.045 +19 7.03 3.43 -46.39 2.92 -20.92 13.3 19.1 52.5 15.9 47
1985 8 17 .0 2416294.5 6 1.512 +19. 7.88 6 3.586 +19 7.84' 3.40 -46.72 2.91 -20.95 13.3 19.1 53.3,16.2 60
1985 F 18 .0 2446265.6 .6. a.e.#! .16 8.76 6 4,120 *19 8.74 3.37' -47.04 2.90 +20.99 13.2 19.1 541 16.4 74
1985 P 19 .0 7446296.5 6 '2.571 .19 9.64 6 4.646 019 9.59 3.35 -47.36 2.89 21.05 13.2 19.0 55.0 16.7 88

1985 8 20_ .0 2446297.5 F. 3:688 019 10.51 6 5.164 .19 10.44 3.32 +47.64 2.87 -21.07 13 19.0 55.8 16:4 102
1985 0 21 .0 2446268.5 6 '3.D9t".19 11.38 6 5.674 .14 11.28 3.29 +47.99 2.86 +21410 13..1 19.0 56.7 17.2 117
1985 8 22 .0 2446299.5 6 4.096 .19 12.26 6 6.176 *19 12113 3.26 -48.30 2.85 -21.14 13.1 18.9 57.5 1704 131
1925 8 23 .0 .2444;100.5 6 4.591101S 13.13 4.14 42.98 3.24 48.60 2.84 -21.18 13.0.1404.1403 1707-144
1955 8 24 .0 /446101.5 6 5.074 19 14.0'0 6 1712152 +19 13.83 3.21 +48.49 2.83 -21.22 13.0'18.9 59.2 17.9 158
pm r 25 .0 2446302.5 6' 5.547 1° 14.88 6 7.627 .19 14.68 3.18 49.18 2.81 "21025 13.0 34.9 0.0 10.1169
1985 18 26 .0 244530305 6 6.0.11-0.1.6 15.76. 6 8.091 +19 15.53 3.15 +4047 2.80, -21.29 12.9 14O 60.9 1064' 169
1985 8 27 40 2446304.5 C 0.465 .19 16.64 6 0.545-.18 18.39 3.12 +49.75 2.79 -21.33 12.9,48.8 61,4 1806 150,
1985 ,p 2p .0 244630545 6 64908.14 17.53 6 84969 +19 17.26 3.09 -50.03 2.78 -21.37 1.2.13 18.8 021.6 18.8 145

19 'S A 29 .0 2446306'.1 6 7.540 19 18.442' 6 9.422 19 10.13 3.06-750.30 2.16 +21.41.12.8 18,,,7.'63.5 19.k/.132
1905 e 30 .0 2446307.5 6 7.7(.0..19 19.32 6 9.643 .19 18.01 3.0 +50.57 2.75 +21.46'12.8 18.7 64.3 39.3 120
1945 A 31 A.0 2446308.5 6 6.169 +19 20.23 6 10.253 *19'184.98 ..S.01 +50.83 2.74 +21.49 1267 180 65.2 19.5 107
1985 9 I .0 2446501.5 6 P.56( .19 21.15 6 10.450 .19, 20.50 2.98 +51.09 2.7,5,+21.53 42.7 18.6 66.1 19.0 95

1985 .9 2 .0 2446310.5 6 k.951 .16'22.07 6.11.035. +19 21170 2.95 +51.34 2.72.7'7+21.5T 12.6 1844 66.9 20.0 84



Ya MN .17Y MR R.A. 1111508) DEC

Table 13-2*(contd)

1985 "11 3:

11115.:f9 4'
1985 9 5

.1985 9
1905 9, 7
1905 9 .

1985 q fie

1985 9 tO
.1985 9.11
1985 9 12
1985 ° 13
1985 9 14
1985 9 15
1985 9 16
1985 9 17
1965 9 10
1985 9 19'
1985 9 IC
1965 9 2k
1985 9122
1985 9 23.-
1985, 9 24
1945 9 25
1985 9 26
1985 9 27
1985 9 28
2985 4 29
1985 9 30
1985 10 1

1945 10 2

1905 10 3

1112 le 4'10 54,

f 5 10 ..6.1

1985 10, 7

1985 10 8

1485 10 9

1985 40 la
1985'10 II

11985 10 12
1985 10,0
1985 10.14

I11985 1 -0 15

.......
R.A. 1AP0741 DEC DELTA 11ELDOT R 612X71 ;MAC, NM THETA BETA 1190004i

.0 2446311.5 6 9.322 19 23.01 6 21.40/....049--72.63

. 0 2446312.5 6. 9.679 *19 2 .97 ,6!11.41.-5.+19 23.56

e.0. 2446315.5 ,6,10.021%*19 4.93 .. 6 12.1E15 *19 24.51
. 0 2446314.5 6 10.351 19 5.92 6 12.14S8 +19 25.47
.0 2446315.5 10.665 .19 26.92 6 12.753 .19 26.46
.0 2446316.5 6 10.962 *19 27.93 6 13.051 019 27.46
.0 2446317.5 6 11.243 *19'2007 6 13.332 419, 28.48
.0 2446328.5 6 11.506 .146 30.03 6 13.597 019 29.52
.0 2446319.5 6.11.752 *19'31.11 6 13.843 019 30.59
.0 2446320.5 '6,11.974 .19 32.22'- 6 14.071 .19 31.69
.0 2446321.5 6 12.186 :1933,35 6 14.279 *14 32.81
.0 2446322.5 6 12,373- +11 34.51 6 14.46? *19 33.96

2.92 -51.59 2.70 -21.61 0.6 18.6 67.8 20.2 71
2.89 +51.83 2.69-11.65 12.5 16.6 68.7 20.4 60
2.86 *52.07 2.68 -21.69 12.5 18.5 69.6 20.7 48
2.83 752.30 2.66 -21.73 12.5 t8.5 70.5 20.9 36
2.80"52.52 2.65 -21.77 12,4-18.5 .71,4 21.1 25
2.77 -52.74 2.64 21.81 12.4 141.4 72.3 21.3 14

2.61 -21.89 12.3 18.3*.53.17 79 .1 21.7 14

2.74 -21.85 12.3 18.4 - 1.2 21.5
2.70
2.67 - 53.37 2.60 -22.93 12.2 1 .3 75.0 21.9 26
2.64 -53.57 2.59 -21.98 12.2 18 3 75.9 22.1 39
2.44 053.75 '2.58 -22.02 12.1 19. 76.8 22.4 52.
2.58 *53.94 2,56 -22.06 12.1 18. 77.7 22.5 MI.0 244632305 642,539 +19 35.70 6 19.633 .19 35.14 205 *54.11 2.55 -22.10 12.0 18.2 78.7 224/ al

.4 2446324.5 8 12.643:*19 36.92' 6

.0 2446524.5 "012.804 *19 58.17 6 1

.0 2446326.5' 6 12.901 19 39.47::.' 6 1

.0 '2446327.5 C12.973 44 40.40' 6 1

.0' 2446328.5 E 13.019 *PI 42.17 6 1

.0 2446329.5 6 13 39 29 43.58 6 15

.0 2446330.5 6 13.030

.0 2446331.5 t 12.992

.0 2446332.5 '6 12.92

19 45.04 6 15
19 46.55 6 15
19 48. L,1 . 6 1

.778 *19 36.36 2.52 -54.28 2.54 -22.15 12.0 18.1 79.6 224.9 95

.899 *1937,61 2.49 -54.44 2.53 -22.19 11.9 18.1 80.6 13.1 110

.070 019 40.22 '2,42 -54 2.50 - 22.28 11405.0 82.5 23.5 1

.997 +19 39.89 2.46 2.51 *22.24-11.9 18.1 81.5

118 2q 41.59 2.39 +54,0 2.49 -22.32 110r18.0 83.4 23.7 3
138 19 43.00 2.;36:*54.99 2.47 *22.37 11.7 17.9 84.4 23.8 165
131 +19 44.46 2.33 -55.11 2.46 -22.41 11.6 17.9 85.4 024.0 171'
044 *19 45.97 2,30.- 55.22 2.45 -22.46 11.6 17.9 86.4 24.1 162
027 +19 47.53 2.27 -55.32 2.43 -22.50 11.5 17.8, 82.4 24.3 150

.0 2446315.5, 6 12.8 5 +19 99.72 92-8 +19 49.15 2.23 -55.41 2.42 22.5511.5 17.8 81.4 24.5.-13.0 -2446334.5 6 112.692',019 51.39 6 24:797 .19'50.82 2.20 56050 2.41 -22.59 11.4 17.7 89.4..24.6 129

.0 2446335.5. 6 22.525'419 53.11 6 14.630 +19 52.56 2.17 -55.58 2.40 -22.64 11.4 17.7 90.4 24.7 112

. 0 744036.0 6 1
. 0 24V63370. k
. 0 2446330.
.0 2446339.5 t.

.0 2446340.5

.321 +19 54.90 6 14.428 19 54.35 2.14 *55.45 2.38 -22.69 11.3 11.6 91.4 29.9 100

.090 15 56.75 6 14.186 19 56.21 2.10 0.55.41 2.37 *22.73 11.2 17.6 92.5 25.011,...117
1.806 +19 58.66 6 13.908 .19 58715 2.07 55.96 2.36 *22.78.1102 17.5 93.5 25.1 .115
11.479 20 .65 6 13.587 020 .15 2.04 *55.817 2.3 -22.83 11.1'17.5 94.6 25.2 63
11.113 20 2.71 b 13.223 *20 2.22 2.01 -55.83. 2.33 *22.8e 11,1 17115 9546 25.3 52

0. /446361.5. f 10.702 *20 4.84
.0 244654215 6 10.245 *20 7.06
.0 2446343.5 1.' 9.737 20 9.35
.0 2446344.5 '6 R.176. 20 11.43
. 0 2446345.5 6 6.561 20 14.2N
.0 2448346.5 6 7.687 *20 16.76
.0 24463'47.5 6 7.153 +20 19.4Z
.0 2446348.5 6 6.354 20 22.17
.0 2446349.5. 6 5.48 2(1 25.02
. 0" 244635'.5 6 '4.550 20 27097
-41:1 .244635 .5 6 3.536 20 31.04
10 24463! .5 f 2:444 .20 34.21
0 24463 3.5 6 1.267 *20 37.49

24463 4.5 6 .002,20 40.88
24463 .5' 5 5)4.643 *20 44.39
24463 6v5 5 57.18E +20 46.02'
2446 7.5 5 55.623..20 51.76
44 58.5 5 550249 *20 55.61

'A945 10 16
2985 0 17
1985 10 18
1985 10 19
1985 10 20
1985 10N81

31985 10 22.
19

.0

.0

.0

.0

6 12.41.4 *20 4.38 1.98 *55.85 2.32 -22.92 11.0 17.4 96.7 25.4 40-
6 12..357 +20 6.61 1.94 *55.86 2.30 *22.97.10.9 17.4 "97.8 25.5 28
6 11.851 *20 8.94 1.91 -55.86 2.29 -23.02 10.9 17,3 98.9 25.6 17
6 11.292 20 11.34 1.98 *55085 2.28 -23.07 10.8 17.3 100.'0 25.6

.6 10.678 +20 13.84 1.85 - 55.83 2.26 -23.12 10.7 17.2 101.1 25.7 11
6 10.006 *2046.44 1.81 *55.79 2.25 ...23.17 10.7 17.2 102.3 25.7 22
6 9.272 20 19.13 1.78 *55.74 2.24 *23.22 10.6 17.1 103.5 25.7, 35
6 8.475 .20 21.92 1.75 *55.68 2,22 -23.26 10.5 17.1 104.6 25.8 48
6 7.610 .20 24.82./1,72 - 55.60 2.21 -23.31 10.5 17.0 105.9 25.8 62
6 6.673 *20 27.83 1.69 -55.50 2.20 *23.36 10.4 16.9 107.0 25.8 76
6 5.661 *20 30.94 1.65 -55.39 2.18 - 23.42.10.3 16.9 1011.3 25.7 1114_
6 9.570 *20 34.17 1.62 *55.26 2.17 *23.47 10.3 16.8 109.5 25.7 106
6 3.395 *20 37.51 1.59.*55.12 2.16 -23.52 10.2,16.8 110.8 25.6:121
6 2.1:61 20 40.97 41.56 *54.95 2.14 -23.57 10.1 16.7 112.1 25.5 136
6 .774 *20 44.55 1.53 -54.77 2.13 23.62 10.0 16.7 113.4 25.5 151
5 59.318 0'20 98.24 '1.50 -54.56 4.12 *23.67 10.0 16.6 114.7 25.3 166
5 43.1.757 ;20 52.06 .71.46 *54.33401.10 -23.72 9.9 16.5 116.1 25.2 172
5 5E7066 +20 56.00 1.43 -54.08 2.09,*23.78 9.8 16.5 114.4 25.0 262

105905 S 52.159 20 59.57 5 54.297 +21 .06 1.40 *53.81 2.07 *23.83
46360.5 5 50.244 21 3.65 1 5 52.383 +21 4.24 1.37 -53.51 2.06 :123.88

26;96361.5 5 414.1'97 +21 7.83 5 0.321" +21 62.52 1.34 -53.19
4 .152 +21 12.91 41.31 *52%84
4 .818 *21 17.40 1.28 -52.45
4 .325 +21 21.98 1.25 - 52.0.4

.5 34.517 *21 25.43 5 0.6E4 21 26.61 1.22 -51.59
.5 3'.675 +21 29.99" 5 37.824 *21 31.3. 1.19 -51.10

85 10 24 .0 8446362.5 5 4640094.21 12.11 5
1 85 10 25 .0 2946363.5 S 43.673 +22 16.47 5
19 5 10 26., .0 2446369.5 5 41.179 +21 20.92 '5
19 10'27 .0 2446305,

19'5 10 24 .0 240,366.

46

205 -23.94
2.03 -23.99
2.02 *24.04.
2.00 - 24.10
1.99 -24.15
1.98 -24.20

9.7 16.4 11869 24_t9 148
9.6 16.4 120.3 24.7 135
9.6 16.3 121.8 24.4 122
9.5 16.2 123.3 24.2 109
9.4 16.2 124.0 231.9 96
9.3 1601 126.4 23.5 83
9.2 16.0 128.0 23.2 71
9.1 16.0 129.7 22.8 SS



Tabse B-2 (conk')

YR MN 1)Y -1111 1.11. je, R.A. (1830.0) DEC. uumn 1126c.

1985 10'29, .0 2446367+54'5 32.644 21 34.57 5 34.794 .21 36.07
1905 10 30. .0 244636P-.5 5 29.404 21 39.16 5 31.461 21 40.82
1985.10 31 .0 2446369.5 5 25.960 21 43.71 5 28.113 '21,45.55
.19P5'11 1 .0 2446370.5 5 22.281 .21 48.18 S 24.435 21 50.22
1985 11 2 .0 2446371.5 5 18.359 22 52.55 5 20.513 21 54.78
14115 11 3 .0 2446372.5 5 14.11t 21 56.73 5 16.331 21 59.16
1985 11 .0 2446373.5 5 9.711 22 .64- 5 11.874 22 3.
1985 11 5 .0 2446374.5 ! 4.468 22 4.33 S 7024 12 7 5
1985 11 6 .0 2446375.5 4 59.559 22 7.57 5 2.065 22 10 74
1985 11 7 .40 2146076.5 4 54.527 22 10.30 4 56.679 22 13175
1985 11 9 .0 2446377.5 4 4P.791 22 12.41 4 50.948 22 16.11
1985 11 9 .0 2445375.5 4 42.702 .22 13.77 4 44.854 *22 11.80
195 11 10 .0 2446370.5 4.36.232 22 14120 4'34.362 022 10:56
199 11 11 .0 2446350.5 4!20.36° 22 13.56 4 31.516 22 13.25
1985 11 12 .0 2446361.5 4 22.049 22 11.63 4 24.241 22 16.67
1985 13 .0 2446382.5 4 14.410 22 P.21 4 16.547 22 13.62
1955 11
19115 11

14
15

.0

.0
2446363.5
2440384.5

4 6.2q5
3 57.750

22
4021

3.08
55.99

4
3

5.426
59.575

22 8.86
022 2.16

1965 11 16 .0 2446385.5 3 10.774 21 46.68 3 50.895 .21 53.26
:1995 11 17 .0 2446344.5 3 '9:307 21 34.93 41.443 021 41.91
1985 11 18 .0 2446367.5 3 25.86C 21 20.46 3 31486 21 27.66
;985 11 19' .0 2446388.5 3 1°.411 21 3.08 3 21.495. 21 10.89
1955 11 20 .0 244638°4 3 cofel '20 42.57 3 10.952 20 50.80
1985,0L1 21 .0 2446390.5 2,5E0040 2C 16.00 3 .096 20 27.44
1905'11 22 .0 2446391.5 46.93r 614 51.67 2 46.975 20 .71
1955 11 23, .0 2446352.5 4 35.621 .19 21.16 2 37.64519+,30.59
1985 11 24 .0 2446393.5 2 24 161 .19 47.34 2 26.16e .ls 57.13
1985 11 25 .0 2446344.5 2 1214° 18 10.35 2 14.609 '18 20.48
1985 11 26 .0 2446395.5 2 1.0 5 17 30.42 2 3.037 17 40.86
1985 11 27 .0 2446346.5 1 40.566 16 47.86 "1 51.522 16 54.58
1985 41 2P 11 .0 2446397.5 1 3948° 16 3.02 1 40.129 16 14.01
1985 11 29 .0 2446399.5 1 26.996 15 16.35 1 28.920 15 21.56
51995 11 30 .0 244639°,51 1 16.043 .14 26.29 1 17.953 14 39.69
1985 12 1 .0 2446400.5 1 5.57* +13 39.29 1, 7.275 .13 50.87
1985 12 2 oC 4446401.5 0 '5.G43 .12 443.03 0 56.926 .13 1.54
1985 12 3 .0 2446402.5 0 45.067 12 .33 0 46.940 .12 12.14
1485 12 4 . C 2446403.5, C 35.476 11 11.18 0 37.339 #11 23.07
1985 12 5 .0 2446404.5 C 26.284 .10 22.72 0 29.138 10 34.68
1985 12 6S .0 2446405.5 C 1/.500 9 35.26 0 19.347 9 47.25
1445 12 7 .0 2446406.5 0 9.121 F 49.03 0 10.967 9 1.04
1995 12 P .0 2446407.5 0 1.161 P' 4.22 '. 0 2.9% t3 16.23
1905 '12 9 .0 2446408.5 23 53.5°5 7 20.97 23 55.425 7 32.97
1985 12 10 .0 2446409.5 23 46.417 6 39.58 23 48.244 6 51.36
1485 12 11 .0 2446410.5 23 39.614 5 59.50 23 41.439 40 6 11.45
1985 12,12 .0 206411.5 23 33.172 5 21.37 23 34.994 5 33.27
1985 12 13 aft 2446412.5 23 21.012 4 44.97 23 28.293 4 56.83
1985 12 14 $0 2446413.5 23 21.296 4 10.29 23 23.118 4 22.09
1985 12 15 .0 2446414.5 23 15.832 3 37.27 23 17.652
1995 12 16 .0 '244641N.5 2; 10.056 . 3 5.88 23 12.475 4 17.57
1985 12 17 .0 2446416.5'23 5.752 2.36.04 23 7.572 4 2 47.67
1985 12 18 .0 2446417.5 23 1.404 2 7.64 23 2.924 2 19.25
1985 12 19 10 .2446418.5 22 561645 1 40.75 22 5,8.515 1 52.25
1985 12 20 .0 2446419.5 22 52.509 1 15.15 22 54.,30 1 26.58
1945 12 21 .0 2446420.5 22 48.532 C 50.82 22 50.353 1 2.18
1985 12 22 .,p7" 2446421.5 22 44.74F 0 27.67 22 46.571 0 38.46

j

RELTA !swim RD(Yr TMAG NMAG THETA BETA MOON:

1.16 -50.58
1.13 - 50.01
1.10 - 49.40
1.07 -48.73
1.05 -48.02
1.02 "47.24
.49 +46,40
.96 '4:45.50
.94 -44.52
.91 +43.46
.895.4202
.86 -41.09
.84 "39.76
.82 "38.33

1.96 -24.26 9.0 '15.9 131.4 22.5 46
1.95 "24+31 9.0 15.8 133.1 21.8 33
1.93( "24.37 8.9 15.7 134.9 2153 21
1.92 "24.42 8.8 15.7 136.8.20.7 9
1.91 -24.48 8.7 15.6 138.7 20.1 6
1.89 -24.54 8.6 15.5 140.6 19.4 18
1.88 "2449 8.5 15.4 142.7 18.7 '31
1.86 "24.65 8.4 15.4 144.7 170' 44
1.85 "24.70%8.3 15.3 1 .9 17.0 58
1.84"24.16 8.2 15.2 14 .2 16r1 72
1.82 -24.82 8.1 15.1 151 5 15.1 87
1.81 "24.87 8.0515.1 153 14.0 103
1.79 *24.43 7.9 15.0 156. 12.0 119
1.78 -24.99 708 14.9 158. 11.5 135

. 80. -36.79 1.76 -25.04 .7 14.8 1614.6 10.2 152

.78 - 35.13 1.75 -25.10 7.6 14..8 164.4 8.8 169

. 76 -33.36 1.73 -25.16 7.5 14.7 147.2 7.3 173

.74 *31.47 1.72 - 25.21 7.4 14.6 170.1 5.7 156

.72 -29.45 1.71 -25.27 7.3 14.5 173.1 4.0 139

. 70 -27.30 1.69 -25.33 7.2 14.5 176.0 2.4 123

.69 -25.03 1.68 -25.38 7.1 14.4 1770, 1.4 107

.67 "22.64 1.66' -25.44 7.1 14.3 175.9 2.4 02

.66 -20.13 Alle65 -25.50 7.0 14.3 172.8 4.3 76

.65 "17.52 ii63 -25.55 6.9 14.2 169.3 6.4 61

.64 "14.81 1.62 .25,41 6.8 14.2 165.7 8.7 47
. .63 -12.03 1.60 -25.67 6.8 14.1 162.0 11.0 32

. 63 "9.19. 1.59 "25.72 6.7 14.1 156.3 13.3 .0

.52 -6.31 1.57 "25.76" 6.6 14.1 154.5 15.7 5

.62 "3.43 1.56 "25.83 6.6 14.0 15(1.7 18.2 12

.62 "4,55 1.54 "25.89 6.5 14.0 146.9 20.5 26

.62 2.29 1.53 - 25.94 6.5 14.0 14 22.5 41

.62 5.(7/ 1.51 -25.99 6.4 14.0 1 25.2. 55
54.63 7.77'.1.50 -26.05 6.4 14.0 13 27.5 70

.63 .10.37 1.48 "26.10 6.4 14.0 131.7 29.7 85.

. 64 1/185 1.47 26.15 6,3 14.0 128.1 31.9 100

\I...2
.65 15.20. 1.45 " .20 6.3 14.0 124.5.34.0 115
.66 17.40 1.44 "2 5 6.3 14.0 121.0 36.0 130
.67 '19.47 1.42 - 26.30 6.3 14.0 117.6 37.9 145
.68 21.30 1.41 -26.34 6.3 14.0 114.3 39.7 159
. 69 23.14 1.39 -26.39 6.3 14.0 111.1 41.3 169
.70 24.75 1.38 -26.43 6.2 14.0 108.0 42.9 162
. 72 26.22 1.36 -26.48 6.2 14.1 105.0 44.3 147
.73 27.55 1.35 -26.52 6.2 14.1,102.1 45.7 131
.75 28.75 1.33 -26.56 6.2 14.1 99.2 46.9 114
.77 29.81 1.32 -26.59 6.2 14.1 96.5 48.1 9
:79 30.76 .1.30 - 26.63 642 14.1 93.9 49.1 8
.80 31.59 1.28 -26.66 6.2 14.2 91.3 50.0 65
. 82 32.31 1.27 "26.69 6.2 14.2 ,88.8 50.8 50
.94 32.94 1.25 -26.72 6.2 54.2 86.4 51.6 35
. 86 33.47 1.24 -26.74 6.2 14.2 84.1 52.2 2
.88 33.92 1.22 *26..76 6.2 14.3 81.8 52.8
. 90 34.24 1.21 "26.78 6.1 14.3 79.6 53.
.92 34.50 1.19 -26.79 6.1 14.3 77.5 53.
.94 34.80 1.18 -26.80 6.1 14.3 75.4 54.0 36
.96 34.96 1.16 "26.81 6.1 14.3 73.4 54.3 48

47



Tab/8 04 (Wad)

YR MN DY HR -
(11150.0) DEC.. R.A. (APPN) DEG DELTA DW)O'T "11 RDOT TMAG NM G THETA BETA 14cro1l

1985 12 23 .0 2446422.5 22 41.145 0 '5.63 22 42.989 0 16.86 .98 35.06 1.15 -26.81 6.1 14.3 71.4 54.5 61
1985 12' 24 .0 2446423.5.22 37.710 0 15.36 22 39.535 0 4.20 1.00 35.10 1.13 -26.80 6.1 14.4 69.5 54.6 73

,1905 12 25 .0 2446424.5 22 34.431 0.35137 22 36.257; 0 24.20 1.02 35.09 1.11 -26.79 6.0 14.46. 67.6 54.7 86
1985 12 26 .0 2446425.5 2'2 32.296 0 54.48 22 33.124 - 0 43.45 1.04 35.02 1.10 426.77 6.0 14.4 65.7 54.7, 98
1985 '12 27 .0 2446426.5 22 28.296' 1 12.74 22 30.125 - 1 1.77 1.06 34.91 1.641.M.74 6.0 14.4 63.9 54.6 111
1905 12 29 .0 2446427.5 22 25.410 - 1 30.22 '22 27.251 - 1 19.31 1.08 34.16 1.076.4.10.060 14.4 . 62.1 54.5 124.
1985 12 -29 .0 2446428.5 22 22.660 1 46.96 22 24.492 4 1 36.12 1.10 34.56 1.05 -26.67 5.9 14.4 60.4 54.3 136
1985 12 30 .0 2446429.5 22 20.006 2 3.03 22 21.8,9 - 1 52.25 '4.12 34.31. 1.04 +26.62 '5.9 14.4 58.7 54.1 149
1985 12 31 .0 2446430.5 22 17.450 2 18.48 22 19.A - 2 7.75 1.14 34.03 1.02 426:56 5.9 14.4 57.0 53.8 160
1906 1 1 .0 2446431.5 22 14.465 - 2 33.34 22 16:822 - 2°22.68 1.16 33.71 1.01 -26.49 5.8 14.4 55.3 53.4 167
1986 1 2 .0 '2446432.5 22 12.60;t: 2,47.6° 22 14;442 - 2 37.08 1.18 33.35 .99 -26.41 5.8 14.4 53.7 53.0 162
1986 1 3 .0 2446433.5 22 10.vir- 3 1.54 22 12.138 - 2 50.99 1.20 32.96 .98 -26.32 5.7 14.4 52.0 52.6,150
1986 1 4 '.0 2496434.5 22 4.064 3 14895 22 9.905 3 4.46 1.22 32.52 ..96 *26%22 5.7 14.4 50.4 52.1 137
1986 1 5 .0 2446435.5 22 5.894 3 2/.96 22 7.737 - 3 .17.521 1.24 32.05 .95 424410 5.7 14.4 48.9 51.5 123
2986 1 6 .0 244E436.5 22 3.783 - 3 400.60 22 5.627 - 3 30.22 1.25 31.55 093 425.96 5.6 14.4 47.3 50.9 108
1986 1 7 .0 2446437.5 22 1.726 3 52.90 22 3.571 - 3 42.58 1.27 31.01 .92 4i5.81 5.6 14.4 45.7 50.3 94
1906 1 M .0 2446438.5 21 5°.71.6 4 4.92 22 1.564 4 3 54.65 1.29 30.43 .9 q 425.64 5.5 14.4 44.2 4945 79
2986 1 9 .0 244645415 21 57.750 - 4 16.66 21 59.599 - 4 4.45 1.31 29.81' -25.46 5.5 14.4 42.7 48.8 64
1986 1 10 .0 2446440.5 2+-55.823 428.18. 21 7.674 - 4 18.02 1.32 29.16 .87 *25.25 .5.4.14.4 41.2 40.0 49
1906 1 11 .0 2446441.5 21 53.930 4 39.50 21 5 7E3 + 4 29.39 1.34 28.47 .86 -25.02 5..4 144 39.7 47.1 35
1986 1 12 .0 21 52.06P - 4 50.184 21 .923 4 40.58 1.36 27.75 .84 424.76 5.3 14.4 .3802 46.2 22.
1986 1 13 .0

,2446442.5
2446443:5 21 50.232 5 1.64 52.088 - 4 51.64 1,.37 26.99 .83 - 24.48 5.3 14.4 36.7 45.2 12

1486 1 14 2446444.5 21 48.419 5'1243 21 50.277 - 5 2.58 1.39 26.19 -81 -24.17 5.2 14.4 354 44.1 15
1986 2 15

,.0

.00 2446445.5 21 46.624 - 5 2304 21 48.484 - 5 13.44 1.40 25.35. .8e -23.83 5.1 14.4 '33.7 43.0 25
1986 1 16 .0 2446446.5 21 44.84F.. 5 34.08 21 46.707 - 5 24.23 1.42 24.40 .79' -23.46 5.1 14.3 32.3 41.9 37
1986. 1 17 .0 .2446447.5 21 43.000 5 44.78 21 44.943 - 5 34.99 1,43 23.56 .77 -23.06 .0 14.3 30.8 40.7 50
1986 1 18 .0 2446448.5 21 41.3'23 7 55.47 21 43.108 5 45.74 1.44 22.6.0 .76 -22.62 4.9 14.3 29.4 39.4 62 .

1986 1 19 .0 2446449.5 21 19.574 - 6 6.18 2 41.440 - 5 56.50 1.46 '21.60 .75 4224(4 4.9 14.3 27.9 38.' 74
1986 1 20 .0 244450.5 21 37.820 6 1 2 39.697 - 6 7.29 1.47 20.56 .73 -21.62 4.8 14.3 26.5 36.7 86
1986 1 21 .0 12446451.5 21 36.085 6 .72 21 3/.956 - 6 18.14 1.48 19.47 .72 -21.05 4.8 14.211225.1-35.3 98
1986 1 22 .0 2446452:5 21 34.342 21 31,214 - 6 29.07 1.49 18.34 .71 -20.44 4.? 144 3.6 33.8 110
1986 1 23 .0 2446453.5 21 32.556 4 :::; 21 34.471 - 6 40.10 1.50 17.17 .71 -19.78 4.4 14.2 22.2 32.2'122
1986 1 24 .0 2446454.5 21 30.847 .66 21 32.724 - 6 51.25 1.51 15.94 .69 -19.07 40444.2 20.8 30.6 134
1906 1 25 .0 2446455.5 21 2°,49 7 11.89 21 30.972 - 7 2.54 1.52 14.67 .68 418.31 4.5 14.2 19.4 28.9 147.
1986 1 26 .0 244P456.5 21 27.'331 7 23.27 21 29.213 7 13.98 1.53 13.35 .67 - 17.49 4.4 14.1 18.0 274 151
1986 1 27 .0 2446457.5 21 25.562 - 7 34.83 21 27.446 - 7 25.59 1.54 11.99' .66 -16.61 4.4 14.1 16.7 25.5 167
1986 1 24 .0 2446450.5 21 23.184 - 7 46.57 21 25471 - 7 37.40 1.54 -10.57 .65 *15.48 .1 15.3 2307 164
1986 1 29 .0 244645905 21 21.°9P 7 58.51 21 23.887 - 7 49.40 1455 9.11 4.3 14.1 14.0 21.9 153
1986 1 30 .0 2446460.5 21 2-8.203 - A 10.67 21 22.094 8 1.§2 1.55- 7.61 .63 .-13.65 4.2 14.1 12.7 20.0 140
1986 1 31 .0 2446461.5 21 10.398 - A 23.05 21 20.282.... 8 14.06 1.56 6.06 .62 -12.55 4.1 14.0:-11.4 18.2 427.
1906 2 1 .0 2446462.5 21 16.545 - 8 35.66 21 48.482 0 26.74 .1.56 4.47 .62 -11.39 4.1 14. 10.2 16.5 113
1986 2 '2 .0 2446463.5 21 14.74.3 8 48.52 21 16.663 . 8 39.66 1.56 2.84 .61 -10.18 4.114 9.114.8 99,
1986 2 3 .0 2446464.5 21 12.934. 9010.64 21 14.837 8 52.83 1.56 1.18 .60 48.93 4.0 14.0 8.1 13.3 84
1986 2 4 .0 2446465.5 21 11.0°9 9'15.00 21 13.004 - 9 6.27 1.56 -.52 .60 7.62 4.0 14.0 7.3 12.1 70
1986 2 5 .0 24464 6.5 21 °41258 4 28.63 21 11.167 9 19.96 1.56 -2.24 .60 *6.28 3.9 13.9 6.8.21.2.55
1986 2 6 .0 24464 7.5 21 7.413 r 9 42.52

i
21 9.326 4,9 33.92 1.56 -3.98 .59 44.91 3.9 13.9 6.5 1009 41

1986 2 7 .0 24464 8.5 21 5.566 906.68 21 7.482 4 9 48.14 1.56 5.73 .59 .*3.50 3.9 13.94 6.6 11.1 27
1986 2 8 .0 2446469.5 21 3.714 -10 11.11 21 5.638 -10 2.63 1.55 -7.48 .59. *2.08 3.9 13.9 '7.0 11.8 15
1986 2 9 .0 2446478.5 21 1.872 -10 25.80 21 31.794 -10 17.39 1.55. 9.24 .59 -.65 4.1 13.9 7.7 13.1 11
1986 2 10 .0 2446471.5 21 .026 A10 40.75 21 1.95# -10 32.42 1.54 -10.99 .59 .7944.1 13.9). 0.6 14.6 20
1986 2 11 .01 2446472.5 20 5P..188 ..10 55.97 21 .110 -10 47.12 1.54 ...12.72 .59 2.22 4.2 13. 9.7 16.4 .32
1986 2 12 .0 2448473.5 20 56.554 .-11 11.46 20 5P.208 -11" 3.26 1.53 .59 3.64 4.1 13.9 10.9 18.4
1986 2 13 .0 :446474.5 2G 54.42h "11 27.20 20 56.466 ..11 19.07 1.52 -16.12 .59 5.04 4.1 13.9 12.1 20.5
1906 2 14 .0 2446475.5 20 52.711 ^11 43.21 20 54.65,2 11 35.15 1.51:17077 .60 6.41 4.1 13.9 13.4 22.6 70
1906 2 15 .0 2446476.5'20 50.044 -12 59.47 20 52.849 -11 51.44 1.50 19.58 .60 7.75 4.1 13.9 14.7 24.8 83
1986 2 16 .0 2446471.5 20 486107 -12 16.00 20 51.076 -12 8.08 1.49 -20.95 "440 9.05 4.1 13.9 16.1 26.9 95.



.
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Table:B-2 (amid)

Y18 MN DY !IR R.A. (1950.0) DEC. R.A. (APPN) DEC OliTADELOOT IR Boca MAC; NMAO THETA BETA MOON

1986 2 17
.

AO 2446476..5 20.22.322 +12 32.90 20 49.275 -12 24.94 1.48 -22.46 .61 10.30 4.1 13.9 27.5 29.1 101
1986 2 IR .0 2446479).5 20-.403.546 '1244.86 20 47.5C6 '1242.09 1.46 -23.93 .62 11.51 4.2 13.9 18.9 31.2 119
1986 2 19 .0 2446480.5 . 0 4x.786 -13 7.21 20 45.748 -12 59.49 1.45 - 25.35 .62 12.66 4.2 13.9 20.3 33.3 132
1986 2 20 .0: 2446481.5 Ca 412:03r5 -13 24.83

i
20 44.002 -13 17.18 1.43 '26.70 .63 13.75 4.2 13.9 21.7 35.4 144

1986. 2 21 .0 2446442.5 0 40.244 "13 42.76 20 42.266 -13 35.17 1.42 -28.01 .64 14.79.4.2 13.9* 23.1 37.4 156
1986 2 22 .0 2446,483.5 20 384562 -14 .99 20 .46.534 '13 53.48 1.40 -29.25 .65 15.78 4.2 13.9 24.6 39.4 167
1986 2 23 .0 2446484.5 20 36.838 '14 19.55 20 3.8.812r14 12.10 1.38 -30.44 .66 16.70 4.2, 13.9 26.0 41.3 169
1986 2 24 .0 2446415.5 20 38,11r -14 38.46 20 37.106''14 311.06 1.37 '31.57 ,67 17.57 4.3 13.9 27:4 4301 t59
1946 2 25 .0 2446486.5 20 33.404 -14 57.73 20 35.396 -14 50.42 1.35 '32.65 'i69 18.38 4.3 13.9 28.9 44:9 146
1986 2.28. .0 2446407.5 20. 31.696 -15 17.40 20 33.687 -15 10.16 1.33 '33.67 69 19.14 4.3 13.9 30.13 46.6 132
1986 2 27 .0 2446488.5 20 24.474 "15 37.49 31.676.'15 30.32 1.31 -34.64 .70 19.85 4.3 13.9 32.8 48.2 118
1986 2 29 .0 2446489.5 20 2.252 "15 58.03 Po. 30.259 -15 50.93 1.29 -35.56 .71 2040 4.4 13.9 33.3 49.8 103.
1986 3 1 .0 2446440.5 20 26.520 16 19.0k 20 28.534 -16 12.03 1.27 -36.42 .72 '21.11 4.4 13.9 34.7 51.3 00
1986 3 2 .0 2446491.5 241 24.775 -16 46.63 20' 26.794 '16 .33.67 1:25 -37.24 .74 21.67 4.4 1309 36.2 52.7 74'
.f986 3 3 .0 2446442O5 26 23.012 "17 2.7 20 25.037 -16 55.87, 1.22. -38.01 .75 22.19 4.4 13.9 37.1 54.1 59
1986 3 4 .0 2446493.5820 21.225 -17 25.5 20 23 257 -17 18.70 1.40 -38.73 .76 22.66 4.4 13.9 39.2 55.3 45
1986 3 5 .0 24464°4.5 20 1°.4011 "17 48.95 20 21 447 -17 42.21 1.18 -39.40 .77 43.10 4.4 13.9. 40.7 56.6 31
1966 3 6

1986 .3 7

.0 2446445.5 20 17.556 -18 13.12
20 15.662 -18 38.04

20 19 602 -18 6.45
20 ; .714 - 18,31.49

1.16
1.13 -40.62

.79

.80
23.50 4.5
23.81 4.5

13.9
13.9

42.2 57.7 17
43.7.58.8 .6

rit
1986 3 10

.0 2446447.5 20 13.717 "19 3.90

.0 2446,49 .3.5 20 11.717 "1° 30.66

.0 2446499.5 20 4.642 -19 58.45.

20 15.777 +18 57.48
20 13.781 -19 24.25
20 11.718 '19 52.12

'1014
1.09
1.06

'414.16
-41.65
...42.10

.82

.83

.94

24.20 4.5
24.51 4.5
24.79 4.5

13.9
13.9.
13.9

45.3 59.8 13'

46.8 60.7 27
48.4 61.6 40

1966, 3 11 .0 2446500.5 26 7.493 -20 27.34 20 9.578 -20 22.10 1.04 -42.51 ' .86 25.04 4.5 13.8. 50.0 62.4 54.

1986 3 12
1986 3 13

.0 744601.5 20 5.251 '21 57.44

.0 2446102.5 20 2.916 -21 28.84
20 7.348 -20 51.30
20 5.018 -21 22.80

1.01
.99

-42.8T
'45.18

.87

.89
25.27 4.5
25.47 4.5

13.8
13.8

51.6 63.1 67
53.2 63.8 80

1986 3 14 .0 2446503.5 20 .461 -22. J.67 '20 2.573 -21 55.74 .96 -43.44 ,.90 25..66 4.5 13.8 54.9 64.3 13'

1986 3 15 OVA:2.00,4.5 lc 51.87! Aga 36.05 19 59.947 -22 30.23 .94 -43.65 .92 25.83 4.5 13.8. 56.6 644'1135
1986 3 16 .0 r 5.5 IS 55.149'913 12.10 19 57.274 -23 6.40 .91 -43.81 .93 25.98 4.5 13.7 58.4 65.3 118
1986 3 17 .0 446506.5 15 52.737 '2.1. 49.97 19 54.384 -23 441.40 .89 '43.92 .95 26.11 4.5 13.7 60.1 65.6 131
1966 3 IR .0 2446507.549 44.144 '24 218.81 19 51.303 -24 24.38 .86 -43.97 .96 26.23 4.5 13.7 62.0 65.9 143
1986 3 19 .0 2446508.5 19 45.836 '25 11.79 19 48.009 -25 6.50 .84 -43.95 .98 26.33 4.5 13.7 63.8 66.1 156
.1986 3 20 .0. 2446504.5 14 41.242 -2' 56.04 19 44.470 -25 50.96 .81 -43.87 .99 26.42 4.5 13.6 65.8 6641 VIM

1986 3 21 .0 24465I9.5 19 38.451 -26 42.86 19 40.655 -26 37.92 .79 -43.71 1.01 26.50 4.4 13.6 67.8 66.1 176
1966 3 22 .0 2446511.5 1' 34.305 -27 32.33 19 36.526 -27 27.58 .16 -43.41 1.02 26.57 4.4 13.6 69.8 6e.0 163
1986 3 23 .0 2446512.* 19 24.798 -2R 24.68 19 32.038 -28 20.14 .73 -43.14 1.04 26.63 4.4' 13.5 71.9 654 149
1986 3 24 .0 2446513.5 14 24.882 -29 20.11 19 27.142 -29 15.80 .71 -42.72 1.'05 26.68 4.4 13.5 74.1 65.5 134.
1986 3 25 .0 '2446514...5 19 14.445 -30 18.79 19 21.777 -30 14.74 .69 -42.18 1.07 26.72 4.3 13.4 76.5 65.0'119
1986 3 26 .0 2446515.5 I4 11.571 -31 20.90 19 15.876 -31 17.14 .66 -41.52 1.09 26.75 4.3 13.4 78.9 64.4 103
1966 3 27 .0 2446516.5 lc 7.028 -32 26.57 19 '4.359 -32 23.12 .64 -40.73 1.10 26.77 4.30 13.3 81:4 63.7 87
1486 3 2R .0 2446517.5. 1 59.774 -33 35.86 19 2.133 -33 32.77 .61'39.78 1.12 26.79 4.2 13.3 84.9 62.0 71
1986 3'29 .0 2446514.1 IF 51.700 -34 48.75 18 54.089 -34 46.06 .59 -38.66 1.13 26.80 4.2, 13.2 86.8 61.8 55,
1986. 3 30 .0 2446514.K IR 42.681.'36 18 45.102 -36 .57 -37.33 1.15. 26.81 4.2 13.2 89.7 60.5 39
1966 3 31

.5.09
.0 2446520.5 le 32:57! -37 24.52 18 35.029 '37 2.80 .55 '35.79 1.16 26.81 4.1 13.1 92.7 59.1 23

1986 4 1

1988 4 2

.0 2446521.5 IR 21.216 -38 46.42
2.446522.5 Its ',434 "#(.. 9.82'.

IR 23.704 '38 :..;;

18 16064 '
.53
.51

-34.01
-31.95

1.18
1.19

26.80 4.1
26.79 4.1

13.1
13.0

96.0 57.5 11
99.4 55.7 16

1986 4 3 . 2446523.5 17 54.041 -41 33.29 17 56.600 -41 33.57 .49 -29.59 1.21 26.78 4.0 13.0 102 53.7 30

1986 .4 4 .0 2446524.5 17 37.454 '42'54.83' 17 40.460 -42 55.96 .48 -26.92 1.22 26.76 4.0 121.9 106 7 51.5 46
1986 4 5 .0 24461250k 17 1'.738 -44 11.82 17 24.367 -44 13.89 .46 -23.90 1.24 26.74 4.0 12.9 110 6 49.1 61'

1986. :4 6 .0 244652F.5 IF 59.5°2 '45 21.01 17 2.240 -45 24.1)1 .45 -20.55 1.26 26e12 4.0 12.8 1 7 46.4 77
1986 4 7 .0 2446521.5 16! 37.44", +46 18.61 16 40.0 h '46 22.83 .44 -16.87 1.27 26.69 3.9 12.8 118.8 43.6 93

1986 4 g se 2446518.5 16 13.440 -47 .62 16 16. 19 '47 6.01 -.43 '12.87 1.29 26.66 3.9 1208 123.1 40.7 108
1986 4 9 .0 244652 °.5 l' e.072 -47 23.32 15 50.6761 ..41 24.88, .42 -8.61 1.30 46.63 Y.9 12.8 127.3 37.7 123'
198641..4 10 .0 244653C.5 11 21.78! -47 23.42 15 24.332 -47 31.52 .42 -4.14 1.32 26.59 4.0 12.8 131.5 34.8 137-
1986T 4.11 .0 2446531.5 14 55.313 -47 473 14 57.785 '47 4.47 :42 .45 1.35 26.55 4.0 12.8 135.5 31.8 147
1986 4 12 a-0 2446532.5 14 29.382 -46 14.43 14.31067 -46 24.08 .42 5.08 1.35 26.51, 4,180 12.9 139.2 29.1 2.82

1986 4 13 .0 2446533.5 14 4.63° '41 7.06 14 6.938 -45 174.48 .42 9.65 1.36 26.47 CA 12.9 142.4 26.7 148



Table 13-2 (contd)

YR INN Y HR J.D. R.A. (1060.01 DEC, (AP1IN) DEC DELTA DaDDT R SWOT IITMAG 804AG nimi BETA MOON

1986 ?I. .0 2446534.5 13 41.560 +43 42.13 13 43.765 -43 53.15 .431 14.08
1906 4 11.! .0 2446535.5 13 00.433 -42 3.87 13.22.556 +42,15.33 .44 18.31
1986 4 16 .0 2446536.5 13 1.35° -40 16.62 13 3.412 +40 28.40 .45 . 22.27
1986 .4 17 .0 2446537.5 12 44.308 -38 24.30 12 46.302 -38 36.30 .4,7. 25.94
1906 10 .0 2446534.5 12 29.154 -3E 30.52 12 31.105 +36 42.66 .440 29.29
1986 4 19 .0 2446539.5 12 15.744 +34 31064 12 17.651 +34'49.90 .56', 32.34
1986 4 20 .0 2446540.5 1' 3.880 +32 47.80 22 5.757 +33 .05 .52' 35.07
1986 '4 21 .0 2446544.5 11 53.366 +31 2.20 11 55.239 +31 14.45 .54i 57.53
1186 4.22 .0 Z446542.5.11 44.091 +29 21.71 11 45.926 +29 33.93 .56 39.71
1986 4 23 .0 2446543.5 11 35.643 "27 46.77 11 37.664 +21 51.95 .59 41.66
1986 4 24 .0 2446544.5 11 26,50E -26 10,55 11 30.318 -26 29.67 .61 43.39
1986 4 25 .0 2446545.5 11 21.96 ;7,24 53.9$ 11 23.770 -2S 6.06 .64 44.94
1956 4 26 .0 2446546.5 10 2 IL-23 35.94 11 17.918 +23 47.97' .66 46.311986 4 27 .0 244654.5 11 1 .583 -22 23.17 11 10.676 -72 35.14 .69 47.52
1906 4 2 .0 2446544.5 11 6.176 -21 15.39, 11 7.966 -21 27.30 .72 48.61
1986 4 29 .0 2446549.5 11 1.943 +20 12.27 11 3.731 +20 24.13 .74 49.58
1986, 4 30 .0 2466350.5 10 50.123 -1° 13.50 10 59.910 -19 25,30 .77 50.45
1906 5, 1 .0 2446551.5 10 54.611 +10 18.77 10 56.457 -18 50.52 .80 51.22
1986' 5 2 .0 2446552.5 10 51.546 +17 27.7$ 10 5..3.1333 -17 39.48 .83 51.92
1906 5 3 .0 2446553.5 10 40.715...+16'40.24 10 50.1502 -16 51.89 ..A6 52.54
1986 5 .4 .0 244654.5 10 46.145 +15 55.89 10 47.933 +16 7.49 9' 53.10.
3956 5 5 .0 ;446555.5 10 43.812 -15 14.48 10 45.600 -15 26.04 .92 55.60'
1986 5 6 .0 2446556.5 10 41.611 +14 35.79 10 43.480 +14 47.31 .96 54.05
1986 5 7 .0 2446557.5 10 39.762 +13 59.61 10 41.5'52 +14 11.09 .99. 54.45
1916 5 8 .0. 2446558.5 10 38.008 +13 25.74 10 39.799.+13 37.19' 1.02 '54.81
1986 5 9 .0 2446559.5 IQ 36.413 +12 54.03 10 31.205,+13 5.44 1.05 55.13.
1986 s 10 .0 2446560.5 10 34.962 +12 24:29 10 36.756 -12 35.67 1.08 55.41
1986 5 11 40 2446561.5 10 33.644 +11 56.39 10 35.439 -12 7.75 1011 55.66
1986 5 12 .0 2446562.5 10 32.447 +11 30.20 10 34.243 -11 41.53 1.15 55.89
1986 5 13, .0 2446563.5 10 31.361 -11 .5.60 10 33.159 -11 16.90 1.18 56.09
1986 5 14 .0 2446564.5 IC 30.378 -10 42.46 10 32.177 -10 53.75 1.21 56.26
1186 5 15 .0 2446565.5 10 21.490 -10 20.70 10 31.290 "10 31.97 1.24 56.41
1986 5 16 .0 2446566.5 10 28.6116 -10 .22 10 30..490 +10 11.46. 1.25 56.54
1986 V 17 .0 2446567.5 10 27.968 - 9 40.93 10 29,771 - 9 52.15 1.31 56.65
1986 5,18 .0 2446568.5 10 27.323 - 9 22,75 10 29.127 - 9 33.96 1.24 56.74
1986 5 19' .0 2446569.5 10 26.748 - 9 5.62 10 28.553 - 9 16.81 .37 56.81
1986 5 20 .0 2446570.5 A0 26.237 8 49.46 10 28.043 9 .64 141": 56.87
1986 5 21' .0 2446571..5 IC 25.767 - 8 34.22 10' 27.594 - 8 45.39 1.44 56.91
1986 5 22 .0 2446572.5 10 25.353 - 1 19.84 101271.201 - S 31.00 1.47 56.94
1946 5 23 .0 2446573.5 10 25.05! 6.26 10 26.661 - 4 17.41 1.51 56.95
1186 5 24 0 .0 '2446574.5 IC 24.141 - 7 53.45 10 26.571 - 8 4.59 1.54 56.96
1986 5 25 tO 2446575.5 ID 24.8416 - 7 41.35 10 26.327 + 7 52.49 1.57 56.95
1986 5 26 .0 2446576.5 00 24.314 - 7 29.93 10 26.126 - 7 41.06 1.60 56.9;3
1986 5 27 .0 2446577.5 IC 24.154 - 7 19.15 10 25.966 7 30.27 1.64 56.90
1986 20 .0 2446578.5 10 24.032 7 6.97 10 25.845 - 7 20.09' 1.67 56.87
1986 5 121 "244E57..5 10 23.946 - F 59.36 10 25.760 - 7 10.48 1.70 56.82
1956 5 30 .0 2446566.5 1C 23.0°5 - 6 50.29 10 25.710 - 7 1.41 1.74 56.76
1986 5 31 .0 24465)11.5 IC 2!.876 41.74 10 25,692 - 6 52.85, 1.77 56.69
1966 6 1 .0 244656205 10 21.609 - 6 33.66 10 25.705 6 44.79 1.50 56.62
1986 6 2 .0 *2446503.5 10 23.930 - 6 26.06 10 25.7,7 - 6 37.1% 1.83 56.53
1986 6 3 .0 2446564.5 10 24.000 - 6 15.93- .10 25.517 - 6 30.04 1.87 56.44
1986 6 4 .0 2446565.5 IL 24,696 - 6 12.20 10 26.913 - 6 23.31 1.90 56044
1986 F 5 .0 24465S6.5 10 24.216 6 4 10 26.034 - 6 16.98 1.93 56.22
9561986 6 6 .0 244656/.5 10 2 % 361 - 9 .93 10 26.179 - 6 11;04' 1.96 56.11
1986 6 .7 .0 2446°08.5 ID 24.52P - 5 54.35 10 26.347 - 6 5.46 2.00 55.98
1986 6 B 244656'7.5 ID 24.717 - 5 49.12 10 26.536 - 6 .24 2.03 55.54

1.38 26.43 4.2
1.39 26.38 4.3
1.41 26.34 4.4
1.42 26.29 4.5
1.44 26.24 4.6
1.45 26.19. 4.7
'1.47 26.14 4.8
1.48 26.09 4.9
1.50 26.04 5.0
1.51 25.99 5.2
1.53 25.93 5.3
1.54 2/.88. 5.4
1.56 25.83 5.5
1.57 25.77 5.6
1.59 25.72 5.8
1.60 25.66 5.9'
1.62 25.6 1 6.0
1.63 25.55 6.1
1.65 25.49 6.2

1.66
25.44 6.3

13.0 245.2 24.6'137
13.0 147.3 22.4 125
13.1. 148.7 21.7 111
13.2 149.3 21.1 97
13.3 149.3 2069 83
13.4 1404y 24.0 69
13.5 147.7 ?1.4 56
13.6 146.4,22,0 43
13.7 1440822.8 33
13.8,143.0,234 2$
13.9 141.2'24.5 34
14.1 139.3 25.1 '44
14.2 137.5 25.9 57
14.3 135.626.6, 72
14.4 133.8 27.2 86
14.5 132.0 27.8'100
14.6 130,2 28.4 114
14.7 128.5'280 2g7
14.8 128.8 29.3 tVIP
14.9112502 2907 14e

1. 8 25.38 6.4 15.0 123.7 30.0 Ise
1.69

:1.171

.1.72
1.74
1.75
1.76
1.78
1.79
1.81
1.82
1.84
1.85
1.87
1.88
1.89
1.91
1.
1.94
1.95
1.96
1.98
1.99
2.01
2.0
2.
2

2.
2.0
2.09
2.10
2.12
2.13
2.14
2.16
2.17

25.32 4.5 1501 122.1 30.3 1,5,
25.27 6.6 15.2 120.6 30.6 147
25.21 6.7 15.3 219.2 30.8 135\
25.15 6.8 15.3 117.8 31.0 127
25.10 6.9,15.4 116.4 11.1 116
25.04 7.0 15.5 115.0 31.2 105
24.98 7.1 15.6 113.7 31.3 94
24.92 7.2 15.7 112,4 31.4 62
244? "714 15. 111.1 31,4 71
24.81 1.4 15. 109.9 31.4 60
24.76 .4 15.19 108.7 31.4 49
24.7 7.5 16.0 107.5 31. 38
24.64 7.6 16.0 106.3 31.4 2$
24.59.7.7 16.1 105.1 31.3 22

4

21.53 7.8 16.2 104.0 31.2 22
24,410 7.8 16.2_102.4 31.1 29
t .42'7.9 16.3'101.8 31.0 40

.36 8.0 16.4 100.7'300 53
24.31.8.1 16.4 99.6 30,8._67_.
24 8.1 5 98.6 30.7 .81

.20 6.6 97.5 30.5 9*
24.15 8.3 16.6 96.5 30.3 lle
24.09 8.3 16.7 95.5 30.2 124\
24.04 8.4 16.7 94.0 30.0 137N
23.2A 8.5 16.8 93.5 29.8 148'1
23:93'8.5 16..9 92.5 29.6 157
23.88 8.6 16.9 91.5 29.5 160
23.82 8.1 17.0 90.5 29.3 155
23.77 40 17.0 89.6 29.0 146
23.72 8.8
23.67'8.5
23.62 so
23.56 8.9
23.51 9.0
23.46 9.1

17.1 88.6 28.8 136
17.1 87.7 28.6 125
17.2 86.7 28.4 114.
17.2 85.6 28.2 103
17.3 84.9 27.9 92
17.3 83.9 27.7 81
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Table B-2 (contd)

R.A. (AWN) DEC.

P

DELTA OUDOT R G NMAG *THETA BETA iMOON

1906
,1986
-1984
1986
1986
1986
1986
1986

6 9
6 10
6 11
6 12
6 13
6 14
6 15
6 116

.0

.0

.0

.0

.0

.0

.0

.0
1966 K 17 .0
1986 6 18 .0
1986 6 19
1986 6 20
1986 6 21 oC
1986 6 22 .0
19%6 6 23 .0
1986 6 24 .0
19 86 6 75 .0
1986 6 26 .0
1986 6 27 .0
1986 6 28 .0
1.986 6 2.9 .0
1986 6 30 .0
-1986 7 1 .0
1986 7 2 .0
1986 / 3 .0
1986 7 4 .0
1986 7 5 .0
1986 7 6 .0
1986 7 7 .0
1986 7 8 .0
1986. 7 9 .0
1986 7'10 .0
1986 7 11 .0
1986 7 12 .0
1986 7 13 1.0
1986 7. 14 .0
1986 7 15 '.0
1986 7 16 .0
1986 7 17 .0

\,,1986 7 18 .0

'1986

7 19 .0
19\46 7'20 .0
1016 7 21 .0
986 7 22 .0
86 7 23 '.0

I 86 7 24 .0
6 7 25 .6

1 7 26 .0
1 7 27 .0
3986 7 24 .0
1986 7 29 .0
1986 7 30 .0
1986 7'31 .0
1986 )3

1986 P 2 .0
1906 A 3 .0

4

2446590.5 10 24.928 - t A.24
2446591.5 10 25.154 - 5 39.67
2446592.5.10 25.401 - 5 35.41
2446593.5 10 25.666 - 5 31.45
2446594.5 10 25.947 5 27.77
2446595.5 it 26.24 - 5 24.36
2446596.5 10 26.557 - 5 21.20
2446597.5 IC 2V.R64... 5 14:32
2446548.5 10 27.225 5 15.67
2446599.5 10 27.579 - 5 13.24
2446600.5 10 27.946 - 5 11.04
2446611.5 10 28.325 - 5 9.05
2446602.5 10,24.715 - 5 7.27.
2446603.5 10 .29.116 5 5.69
2446604.5 10 29.527 - 5 6430
2446605.5 10 2Q.949 - 5 3.10
2446600.5 10.30.381 5 2.07
2446607.5 10 30.421 - 5 1.21.
2446608.5 10 31.271 - 5 .53
2446609.5 I4 31.125 - Y .00
2446610.5 10 32.198 - 4 59.63
24466115 10 32.670-6 4 59.42
2446612.5 10 33.16.2 4 59.35
7496613.5 10 33.641 + 59.43
2446514.5 10 34.134 - 4 59.64
2446615'.6 IC 34.641 + 4 59.99
2446616.5 10 3 .150 5 .482446611 +

47.5 10 3 .666 - 5 1.09
2446619.5 10 36.188.911.' P 1.82
2446619.5 10 36.715'- 5 2.68
2446620.5 10 37.247 - 5 3.65
2446621.5 10 37.785 - 5 4.73
2446622.5 10 34.327 - 5 5.93
2446623.5 1C 34.874 9 7.23'
2446624.5 10 .39.42E - 8.64
2446625.5 10 39.981 - 5 10.15
2446628.5 10 40440 - 5 11.75
2446627.5 10 41.f04 - 5 13.46
2446626.5 10 41.670 - 5 1425
2446629.5 10 42.240 - S 1101%.1".

24466304 10 49.413 - 5 19.11
2446631.5 10 43.3E° .05 21.17
244663.5 ip 43.966 - 5 23.
Z4.64.33.5 IC 44.550 -
2446634.5 40 45.134 -
2446635.5 10 45.72D - C

2446636.5 10 46.304 - t
2446637.5 10 46.900 - 5
2446639.5 IC 47.493 6-'5

10 26.746 - 5 55.36
10.26.975 5 50.79
1C 27.222 - 5 46.54
10 27.0447 - 5'42.58
10 27.769 5 38.91
IQ 214.066. 5'35.50
10 28.379 - 5 32.36
10 28.706 5 29.47
10 29.047 - 5 26.02
'10 29.401 - 5 24.40
10 29.768 - 5 22.21
10 30.147 5 20.23
10 30.538 5 18.46
10 30.939 - 5 16.88
10 31.351 - 5 15.50
10 31.773 5 14.30
10.32.205 5 13.28
10 32.645 5 12.43
10 33.095 605 11.76
10.33.553 - 5. 11.24
10. 34.020 - 5 10.88
10 34.494 - 5 10.67
10 34.976 - 5 10.61
10 35.466 - 5 10.766
10 35.962 - 5 10.92
10 36.465 5 11.28
10 36.975 5 11.77
10 .37.441 - 5 12.39
10 38.012 5 13.13
10 38.535..6 5 14.00
10 39.072 ,6 5 14.98
10 39.610 6 5 16.07
10 40.152 - 5 17.27
10 40.699 - 5 18.59
10 41.250 - 5 20.00
10 41.406 - 5 21.52
10 42.365 5023.13
10 42.924 - 5 24.85
10 43.495 - 5 26.65
10 44.065 - 5 28.55
10 44.638 - 5 30.53
10 45.214 - 5 32.60
10 45.743 4 5 34.75

53 10 46.375 6 5 36.98
.84 0 46.959 5 34.29
.22 10 47:545 5 41.68
.67 10 48.134 S 44.15
5.20 10 48.724 - 5 46.68
7.40 10 49.317 - 5 49.29

2446639.5 10 44.089 - 5 40.47
2446640.5 10 4..684 - 43.22
2446641.5 10 49. 6 t 46.03
2446642.5 010 *3P .6 S. 48.90
2446643.5 10 .0.483 - 5 51.44
2440644.5 10 51.086 5 54.95
2446645.5 10 51.689 5 57.91

10 49.912 5 51.97
10 50.509 5 54.72
10 51.107 - 5 57.54
10 51.707 - 6 .43
10 52.308 6 3.38
10 52.910 6 6.39
30 53.514 - 6 9.47

2.06 55.70 2.18 '23.41 9.1 17.4 83.0 27u5 69
2.09 55.55 2.20 23.36 9.2 17.4 82.1 27.2 58
2.13 55.39 2.21, 23.31 9.2 17.5 81.2 27.0 47
2.16 55.'23 2.22 23.26 9.3 17.5 8001 .26.7 36
2.19 55.06 2.24 23.21 9.3'17.6 79.4 26.5 26
2.22 54.88. 2.25 23.16 9.0.17.6 78.6 26.2 19
2.25 54.69 2.26 23.11 9.4 17.6 77.7 264 18
2.28. 54.50 2.28 23.06 9.5 17.7 76.0 25.7 25
2.32 54.31 2.29 23.02 9.5 17.7 76.0 25.5 35
2.35 54.10 2.30 22.97 9.6 17.8. 75.1 5.2 48
2.38- 53.90 2.32 22.92 9.6 17.8 74.2 25,0 61 .

2.41 453.68 2.33 22.87 9.1 17.8 73.4 24.7 754,
2.44 53.46 2.34 22.82, 9.7 17.9 72.5 24.4 90
2.47 53.24 2.36 22.78 9.8 17.9 71.7 24.2 104
2.50 53.01 2.37 22.7; 9.8 18.0 70.8 23.9 118
2.53 52.78 2.38 22.68 9.9 18.0 70.0 23.6 132
2.56 52.55 2.40 22.64 9.9 18.0 69.2 23.3 145
2.59 52.30 2.41' '22.501 9.9 18.1 6803 23.1 156
2.62 52.06 2.42 22.55 too 18.1 674.5 22.8 162
2.65 51..80 2.44 22.50 10:0 18.2. 66.7 22.5 160
2.68 51.55 2.45 22.45 10.1 18.2 44.8 22.3 151
2.71 51.28 2.46 22.41 10.1 18.2 65.0. 22.0 141
2.74 51.02 2447 22.36 10.2 18.3 64.2 21.7 130,
2.77 .50.74 2.49 22.32 10.2 18.3 63.9 21.9:119
2.80 50.46 2.50 22.28' 10.2 18.3 '62.4 21.2 108
2.83 50.18 2.51 22.23 10.3 18.4 61.8 20.9 97
2.86 49.89 2.53 22.19 10.3 18.4 61.0 20,6 85
2.89 49.60 2.54 22.14 10.4 18.4 60.2 ?0.3 74
2.92 49.30 2.55 22.10 10.4'18.5 59.4 20.0 63
2.9.4 49.00 k.56 22.06 10.4 18.5 58.6 19.8 52
2.97' 48.69 2.58 22.02 10.5 18.5 57.8 19.5 40

00 48.37 2.59' 21.97 10.5 18.6 57.0 19.2
3.03 48.06 2.60 21.93* 10.5 18.6 56.2 18.9
3.06 47.73 2.62 21.89 10.6 18.6 55.4 18.7 15
3.08 47.41 2.63' 21.85 10.6 18.6 54.6 18.4' 19,4.

3.11 47.08 2.64 21.81 10.6 1A.7 53.8 18.1 29
3.14 46.74 2.65 21.77 10.7 18.7 53.0 17.8 4r
3.16 46.40 2.67 21.72 10.7 18.7 5244 17.5 54
3.19 46.06 2.68 21.68 10.7 18.8 51.4 17.3 67
3.22 45.72 2.69 21.64 10.8 1p.8 50.7 17.0 et

3.84 45.37 2.70 21.60 10.8 18.8 49.9 16.7 15
3.27 *45.02 2.72 21.56 10.8 18.8 49.1 '16.4 109
3.30 44.67 2.73 21.52 10.9 18.9 48.3 16.2 123
3.32 44.31 2.74 21.48 10.9 18.9 47.6 15.9 137
3.35 43.95 2.75 21.44 10.9 18.9 46.8 15.6 150
3.37 43.58 ,2.77 21.4Q 11.0 18.9 46.0 15.3 160
3.40: 43.22 2.78 21.37 11.0 19.0'45.3 15.1 164
3.42 42.85 2.79 21.33 11.0 19.0 4445 14.8 158
3.45 42.47 2.80 .21.29 11.1 19.0 43.7 1445 140
3.47 42.09 2.81 21.25 11.1 19..0 43.0 14.2 137
3.50 41.71 2.83 21.21 11.1 19.1 42.2 14.0 126
3.52 41.32 2.84 21.17 11.2 19.1 41.4 13.7 115
3.54 40.93 2.85 21.14 11.2 19.1 40.7 13.4 104
3.57 40.54 2.86 21.10 11.2 19.1 39.9 13.1 92
3.59 40.14 2.80 21.06 11.2 19.2 39.2 12.9 81
3.61 19.74 2.89 21.03 11.3' 19.2 38.4 12.6 70



Table 8-2 (maid) .^

YR MN DV DR ID. R.A. (1050.0) DEC. R.A. 1APPINti DEC.

146'10 k
1986 P 5
1986 S 6
2986
1986 8 R

1986 8 9

1986 8 10
1986 '9 11
1986. 8 12
1986 8 13
1986 R 14
1986 8 15
1986 8 lb
1986 8 17
1986 8 18
1986 8 19
1986 4 20
piss p 21
1286 8 22
1986 23
1986 8 24
1986 8 25
1986 8 26
1186 8 27
1986 P 28
1986' 8 29
1906 8 30
1986 8 31
1986 9 1

1986 9 2

1996 0 3

1986 9 4

1986 9 5
1986 9 E

1,86 9 7

1986 9 8

1986 9 9
1986 9 10
1986 .9 11
19ft 9 12
1.986 9 13
1986 9? 14.

1986 9 15
1986 9 16
1986 4 17
1986 9 IP
1986 9 19
1986 9 20
1986 9 21
1986 9 22
1986 9 23
1998 9 24
1986 9 25
1986 9 26
1986 9 21
1986 9 28

.0 2446646. \I 0 520,294. 6... 1.04

.0 2406647.5 0 52. °00 C 4.22

.0 2446646.5 10 53.506 . 6 7.47.

.0 2446649.5 10 54.112 6'12.77

.0 2446650.5 10 54.720 6 14412

.0 2446651.5 10 55.328 - 6 17.53

. 0 2446652.5 10 55.936'. 6 20.99

.0 2446653.5 10 56.544 6 24.51

.0 2446654.5 10 57.152 - 6 28.07.

. 0 2446655.5 10 57.760 6 31.68

.0 2446656.5 10 56.367 6 35.34.

.0 2446657.5 10 58.974 6 39.00

.0 2446658.5 10 59.501 6 42.79"

.0 2S46651.5 11 .187 6 46.58

.0 24'46660.5 11 .793 « L 50.41

.0 2446661.5.11 1.398 - 6 54.29
..0 2446662.5 11 .2.001 6 58.20
.0 2446663.5 11 2.604 7 2.16
.0 24,6664.5,11 3:206 7 6.15
.0 2446665.5 1.1 3.807 7 10.28
.0 2446666.5 11 4.407 7 14.25
.0 2446667.5 12 5.005 7 18.36
.0 2446668.5 11 5.603 .7 22.50
. 0 2446669.5 11 6.198 1 7 26.68
.0, 2446670.5 11 6.793.1%7 30.89
.0 2446671.5 11 /.38.-7- 1'. 35.14
'.0 2446672.5 11 7.976 7 39.42
.0 2446673.5 11 -8.565 7 43.73
.0 2446674.5 11 c.152 7 441.07
. 0 2446675.5 12 °.718 « 7 52.44
.0 2446676.5 11 10.321 7 56.84
.0 2446677.5 11 10.902 P 1.28
. 0 2446678.5 11 11.480 P 5.73
.0 2446679.5 11 12.056 A 10.22
.0 2446680.5 11 12.629 6 14.73
.0 2446681.5 11 13.200 8.19.27
.0 2446602.5 11 1.766 8 23.83
.0 2446683.5 11'14.313 A 28.42
.0 2446694.5 11 14.995 8'33.02
.0 2446685.5 11 15.454 8 57.65
.0 2446686.5 11 16.010 Es 42.30
.0 2446687.5 11 16.162 P 46.97
.0 2446646.5 11 17.111- P 51:66
. 0 2446689.5 11 17.656 8 56.31
.0 2446600.5 11 10.149 « 9 1.10
.0 24466°1.5 11 18.736 9 5.84
.0 24466°42.5 11 1r'.272 9 10.60
.0 2446693.5 11 19.801 9 15.38
.0 2446694.,5 11 20.328 9 20.18
.0 2446695.5 11 20.851 -.4 24.98
.0 2446696.5 11 21.369 9 29.81
.0 2446697:5 11 21.893 9 34.65
.0 2446648.5 21 22.393 9 39.50.
.0 2446695.5 11 22.899 9 44.36
.0 2446700.5 11 23.400 9 49.24
.0, 2,446701.5 11 23.896 - 9 54.13

10.54.119 6 12.60
10 54.724 « 6 15.80'
10 55:331 - 6 19.05
10 55.937; 6 22.36
10 156.545 6 25.72
10 57.152 6 29.14
10 57.760 6 32.60
io 58N568 hi. 6 36.12
10 58.976 6 59.69
10 59.584 6 43.31
11 .19? 6 46.98
11 .799 6,50.69
IA 1.406 b. 54.4'S.

1111 2.012 6.59.25
11 2.610 7 2.09
11 3.223 1 5.97
11 3.827 - 7 9.89
11 4.429 7 13.86
11 5.031 7 17.86
11 5.632 7 21.90,
11 6.232 7 25.97
11 6.830 7 30.08
11 7.428 7 34.23
11 8.024 7 38.42
11 .8.618 7.42.64
11 9.211 7 46.89
11 9.802 * 7 51.18
11 10.391 7 55.49
11 10.978 7 59.64
11. 11.564 8 4.22
11 12.147 + 8 8.63
11 12.728 8 13.07 .

11 13.306 8 17.53
11 13,802, 8 22.02
11 14.456" A- 26.54
11 15.027 8 31.08
11 15.595 a 35.65
11 16.160 8 40.24
11 16.722 :8 '44.86
10 17.281 -8 49.49
11 17.1437 13 54.15'
11 114.390 9 58.82
11 18.939 19 3.52-
11 19.485 1 A:23
11 20.027 1 12.96

.11 20.565 9 17.74
11 21.100 9 22.48
11 21.630 9 27.26

ogE22.157
- ?,32.06

22.680 .9 36.87
11 23.199 .. 9 41.70
11 23.713 - 9 46.54
12 24.224 9 51.40
11 24.730 9 56:27
11 25.231 -10 1.15
11 25.428 -ld 6.04

52

DELTA IDELDOT it

3.64 39.34
3.66. 38.93
3.68 38.52
3.70 38.10
3.73 31:69
3.75 37.27
3.77 36.84
3.79 36.42
3.81 .35.99
3.83 35.56
3.85 35.13
3.87, 34.69
3.89 34.26
3.91 33.82
3.93. 35.38
3.95 32.94
3.97. 32:49
3.99 32.05
4.01 31.60
4.02 31.15
4.94 30.70
4.06 30.25
4.08 29.79
4.09 29.33
4.11 28.87
4,13 28.41
4.14 27.94
4.16 27.48
4.17 27.01
4.19 26.54
4.21 26.06
4.22 25.59
4.24 25.11
4.25 28.64
4.26 24.16
4.28 23.66
4.29 23.20
4.30 22.72
4.32 22.24
4.33. 21.76
4.34 '21.28
4.35 20.80
4.37 20.12
4.38. 19084
4.39 19.36
4.40 18.81
4.41 18.39
4.42 17.91
4.43 17.43
4.44 16.95
4.45 16.47
4.46 15.98
4.47 15.50
4.48 15.02
4.49 14.53
4.50 14.05

ROOT TMAG NMA 'TA BETA MOON

2.90 20.99 11°.3 19.2'37.7 12.3 58
2.91 20.95 11.3 19.2 3609 12.1 47
2092 20.92. 11,3.19.3 36.2 11.8 36,
2.94 20.88 11.4 18.3 35.4 11.6 25
2.95 20.84 11.4 19.3 34.7 11.3 17
2.96 20.81 11.4 19.3 34.0 11.0 63
2:97 20.77 11.5 19.3 33.2 10.6 23
2.98 20.74 11.5 19.4 32.5 10.5 .34
3.00 20.70 11.5 19.4 31.8 0.3 46
3.01 20.67 12.5 19.4 31.0 10.2 59
3.02 20.63 11.6 19.4 30.3 9.7 /3
3.03 20.60 11.6'19.4 29.6 9.5, 58
3.04 20.56 11.6 19.5 28.9 9.2 1b0
3.06 20.53 11.6 19.5 28.2 9.0 114
3.07 20.50 11.7 19.5 27.4 8.7 129
3.08 20. 6 11.7 19.5 26.7 8.5 141

li
3:09 20 3 11.7 19.5 26.0 8.3 153
3.10 20. 9 11.7 19.6 25.3 8.0 163
3.12 20.36 11.7 19.6 '24.7 7.8 164
3.13 20.33 11.8 19.6 24.0 7.6 156
3.14. 20.29 11.8 19.6 23.3 7.3146
3.1 20.26 11.00 19.6 2.6 7'.2 134
3.1 20.23 11.8 19.7 22.0 6.9 123
3.1 20.20 11.9 19.7 21.3 6.6 112,
3.19 20.16 11.9 19.7 20.7 '1$4 100
3.20 20.13 11.9 19.7 20.Q 6.2 89
3.21 20.10 11.9 19.7 19.4 6.0 78
3.22 20.07 11.9 19.7 18.8 5.8 66
3.23 20.04 12.0 19.8 19.2 5.6. 55
3.24 20.01 12.0 19.8 17.6 5.4 43
3025 19.97 12.0 19.8 17.1 5.2 32
3.27 49.94 12.0 19.8. 16.5 5.0 22
3.28 19.91 12.0 199.8 16.0 4.9 15
3,29 19.88 12.1 19.8 15.5 4.7 17
3.30 19.85,12.1 19.8 15.1 4.6 27
3.31 19.82 12.1 19.9 14.6 4.4 39
342 19.79 12.1 19.9 14.2 4.3 52
3.34 19.76 12.1 19.9 13.8 4.1 65
3.35 19.73 12.1 19.9 13.5 4.0 79
3.36 19.70 12.2 19.9 13.2 3.9 92
3.37 19.67 12.2 19.9 13.0 3,8 106
3.38 19.64 12.2 19:9 12.8 3.8 119
3.39 19.61 12.2 20.0 12.6 3.7 132

12.2 20.0 12.4 ,.3.6 156
3.40 1908 12.2 20.0 12.5 3.7 145
3.41 19755 12
3.43 19.52 12.3 20.0 12.4 3.6 164

::::
19.50 12.3 20.0 12.5 3.6 163
19.47 12.3 20.0 12.6 3.6 154

3.46 19.44 12.3 20.0 14.8 3.7 143
3.47 19.41 12.3 20.0 13.0 3.7 131
3.48 19.38 12.3 201#1 13.2 3.8 120
3.49 i9.35 12.4 20.1 13.5 3.9 109
3.50 19.33 12. 20.1 13.9 3.9 97
3.52 19.30 12.4 20.1 14.3 4.0 86
3.53 19.27 12.4 20.1 14.7 4.1 75
3.54 '19.24 12.4 20.3 .45.2 4.2 63

4



.

,T11111.132 (could)

1/11 JD. (1240.0) DEC. (APPN) DEC DELTA D61110T

2986 129 .0 2446702.5 11 24.308 9 59.03 ii 26.2;0 -10 10.95 4.50 13.56 '3.55
1 9 30 .0 2446703.5 11 24.875 -10 3.9, 11 26.707 -10 15.06 4.51 13.08 3.56
19 10 1. :0 2446704.5 11 25.35E -10. 8.816 11 27.149 -10 20.79 4.52 12.60 3.57
19 10 2 .0 2446705.5 11 25.833 -10 13.79 11 27.665 -10 25.72 4.53 1242 3.58
198 10 3 .0 2446706.5 1i 26.304 -10 18.72 11 28.157 -10 30.66 4.53 11.63 3.59
198 10 4 2446707.5 11 26.770 -10 23.67 11 28.603 -10 35.62 4.54 11.15 3.60
198 10 5 .0 2446708.5 11 ,27.230 -10 28.6 11 '29.064 -10 40.56 4.55 10.67 4.62

1198 10 6 .0 2446704.5 11 27468! -10 33.5 11 29.51° *10 45.52 4.55 10.20 :3.63
196 10 7 .0 2446710.5 11 22.134 ..10-38.53 11 29.968 -10 50,4 4.56 9,72 3.64
198 10 8 .0 2446711.5 11 20.571 -10 43.50 11 30.411 -10 55..03 4.56 9.24 3..65
148 10 9 .0 2446712.5 21 2 °.014 - 10'48.46 11 30.848 -11 .42 4.57 8.77 3.66
198 10 11, .0 2446713.5 11 29.444 -10 53.43 11 31.271 -11 5.40 4.57 800 3.67
198 10 11 .0 2446714.5 11,24.868 -10 58.40 11 .31.704 -11 10.37 4.58 7.83 3.68
198. 10 12 .0 2446715.5 11 30.286 -11 3.38 11 32.122 wo /1 15.35 4.58 7.37 3.69
190 10. 13 .0 2446716,5 11 30.697 ."11 0.35 11 32.534. 20.32 4.59 6.91 3.70
198 10 14 .0 2446717.5 11 31.102 -Si 13.32 11 32.939 *41 25.29 4.59 6..45 3.71
148 10 15 ,0 2446710.5 11 31.500 -11 18.28 11 33.337 -11 30.26 4.59 5.99 3.72
198 10 16 .0 2446710.5 11 31.091 .11 23.25 11 p33. 728 -11 35.23 44,60 5.53 3.74
198 10 17 .0 2446720.5 11 32.274 -11 28.21 11. 34.112 -11 40.20 4.60 5.08 3.75
19, 20 18 .0 24467,24.5 11 32.651 -11 33.17 11 34.489 -11 45.16 4.60 4.63 3.76
198 10 19 .0, 2446722.5 11 33.02 ...11 38013 11 34. e 5'9 -11 50.12 4.61 4.18 3.77
1486 10 20 .0 2446721.51 11 31.343 1 43.06 11 35.221 -11 55.01 4.61 3.73 3.78
1986 10 21 .0 2446724.5 11 33.737 148.03 11 35.576 -12 '.02 4.61 3.29 3.79
1986 10 22 .0 2446725.5 11 34.004 1 52.96 11 35.924 -12/ 4.97 4.61 2.84. 3.80
1986 fe 23 .0 2446726.5 11 34.423 7.90 11 36.263 g 9.90 4.61 2.40 3.81
1986 10 24 .0 2446727.5 11 34.754 2 7.82 11 36.5°5 2 14.83 4,61 ."1.97 3.82
1946 10 25 .0 ,24146728.5 11 35.077 I 7.74 11 36.919 12 19.75 4.61 6.,_1053 3.83
1986 10 26 .0 2446724.5 11 35.392 -1 12.65 11 37. 234 -12 24.6 6 41.62 1.10 3.64
1986 10 27 .0 2446730.5 11 35.69r, -12 17454 11 37.541 .12 29.56 4.62 .67 3.85
1986 10 28 .0 2446711.5 11 35.997 ...12'22.43 11 37.839 34.45 4.62 .24 3.86
1986 10 29 .0 2446732.5 11 36.286 -12 27.30 11 38.129 -12 39.32 4.62 -.19 3.88
1986 10 30 .0 2446733.5 11 36.56 ..12 32.16 11 38. 410 -12 44.19 4.62 -.60 3.89
1986 10 31 .0 2446734.5 11 36.83e -%12 37.01 11, 38.681 -12 49.04 4.62 -1.01 3.90
1986 11 1 .0 2446735.5 11 37.100 -12 41.84 31 38. 944 -12 53.117 4.62 3.91
;986 11 2 .0 2446736.5 11 37,352 -12 46.66 11 3.91 -12 59.69 4.61 -1.8 3.92
1986 11 3 .0 2446737.5 11 37.596 -12,51.46 11 39.441 -13 3.49 .4.61 -2.23 3.93
1986 11 4 .0. 2446738.5 11 37.82 -12 56.24 11 39. 675 -13 8.27 4.61 -2.63 3.94
19 11 5 .0 42446734.5 11 34,053 -13 1.00 11 34.899 -13 13.04 4.61 -3.02 3.95
116 6 .0 2446740.5 11 36.266 -13 5.74 11 40. 113 -13 17.78 4.61 -3.41 3.96
'19 6 11 7 .0 2446741.5 11 3k.470 -13.10.46 11 40.327 -13 22.50 4.61 -3.79 3.97
19 6 11 .0 .2446742.5 11 3T.613 156.15 11 *0.510 -13 27.20 4.60 -4.16 3.98
19 6 11 9 .0 2446743.5 11 38.845 -13 19.82 11 40. 693 -13 31.88 4.60 3.99
19 11 0 0.0: 2446744.5 11 3°,417 +13 24.47 11 40.866 -13 36.53 4.60 -4.90 4.00
19 6 11 1 .0 2446745.5 11 39.170 -13 29.09 11 41.027 -13 41.15 4.60 -5.26 4.01

86 11 2 .0 2446746.5 11 34.32; 33.69 11 (4I. 177 -13 45.74 4.59 ..5.61 4.02
986 1.1 3 .0 2446747.5 11 32.467 -13 38.25 11 41.31 -13 50.31 4.59 5.96! 4.03
1986 31 .0 2446746.5 11 34.594 -13 42.79 11 111 -445 -13 5485 4.59 -6.30 4.04
1946 11 5 .0 2446740.5 11 3'3.711 -13 47.29 11 A1.562 -13 59.36 4.58 -6.63 4.05
1906 11- 6 .0 2446750.5 11 34.81e".17 51.77 11 41. 667 -14 3.84 4.58 -6.96 4.06
1986 11 17 .0 2446751.5 11,3c.906 13 56.21 11 141.760 -14 8.28 4.57 .4.29 4.08
1906 11 1 .0 2446752.5 11 34.989 14 .62 11 41.842 -14 12.70 4.57 -7.60 4.09
1986 11 1 .0 2446753.5 11 40.054 -14 5.00 11 1.911 -34 17.07 4.57 -7.92 4.10
1986 11 2 .0 2446754.5 11 4G.M -14 9.34 11 1.969 -14 21.42 4.56 -8.22 4.11
1986 11 2 2446755.5 11 40.160 -14 13.64 11 2.013 -14 25.72 4.56 -8.52 4.12
1486 11 2 .0 2446756.5 11 40.192 14 17.91 11 2.046 -14 29.99 4.55 .4.82 6.13
1486 11 .0 2446757.5 11 40.211 -14 22.13 11 2. 0'65 34.22 4.55 -9.10 4.14

.c 53

R1X)T TMAG NMAG THETA BETA S443082

1941 12.4 20.1 15.6
191.19 12.4 20.1 16.2
19.16 12.5 20.1 16.7
19.13 12,5 20.1 17.3
19.11 12.5 20.2 17.9
19.08 12.5 20.2 18.5
19.05 12.5 20.2 19.1
19.03' 12.5 20.2 19.8
19.00 12.5 20.2 20.4
18.97 12.6 20.2 21.1
18.95 12.6 20.2 2C.8
18.92 12.6 20.2 22.5.
18.89 12.6 20.2 23.2
18.87 12.6 20.2 23.9
18.84 12.6 20.2 24.7
18.82 12.6 20.3 25.4
18.79 12.6 20.3 26.2
18.77 12.6 20.3 26.9
18.74 1207 20.3 '27.7
18.72 12.7 20.41C 28.5
18.69 12.7 20.3' 29:3
18.67 12.7 20.3 30.1
18.64 12.7 20.3 30.9
18.62 12,7 20.3 31.7
18.59 12.7' 20.3 32.5
18.57 12.7 20.3 33.3
18.54 12.7 20.3 34.1
18.52 12.6 20.3 34.9
18.49 12.8 2004 35.8
18.47 12.8 20.4 36.6
18.45 12.8 20.4 31.4
18.42 12.8 20.4 38.3
18.40 12.8 20.4 39.1
18.37 12.8 20.4 40.0
18.35 12.8 20.1 40.4
18.33 12.8 40.4 41.7
18.30 12.8 20.4 42.6
18.28 12.8 20.4 43.4
18.26 12.8 20.4 44.3
18.23 12.9 20.4 45.2
18.21 12.9 20.4 46.1
18.19 12.9 20.4 47.0
18.17 120 20.4 47.9
181.14 12.9 20.4 48.7
18.12 12.9 20.4 49.6
18.10 12.9 20.4 50.5
16.08 1209 2004 51.5
18.05 12.9 20.4 52 .4
28.03 12.9 20.4 53.3
16.02 12.9
17.99 12.9 20.5 55.1
17.97 12.9 20.5 56.0
17.94 12.9 20.5 57.0
17.92 13.0 20.5 57.9
17.90 13.0 20.5 58.8
17.88 13.0 20.5 59.8

4.4 52
4.5 40
4.6 29
4.12 19
4.9. 14
5.0 lo.
5.2 31
5.3 44
5.5 98
507 71
5.8 85.
4.0 99
6.1 112
6.3 225
6.5 138,
6.6 150
6.6 160 .

ri .

17±5
7.4

7.6
7.7
7.9
8.1
8.2 82 ,

8.4
8.5
8.7
8.8
9.0
9.1
9.3.
9.4
1.5
9.7
9.6
9.9 7$

10.1 92
10.2 106
10.3 1.1.9
10.5 .132
10.6 144
10.7 155
10.8 162
1009 162
11.0 154
11.1 144
11.2 133
11.3 122
11.4 110
11.5 99
11.6 83
11.7 76
11.8 65
11.9 54

150
139--;
127
116
105
93

71
59
48
37
2.6

17
16
24.
36
50



t
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Table 11-2 (maid).

41'

YR ,MN DY 1411 (1850.0. ) DEC. Q.A1 1A11PN) DEC. DELTA DIXDOT . 1i KM: TMAG NMAG THETA BETA MOON

1086 11 24 .4 2446758.5 11 40.217 4..14 26.32 111..42072 -14 38.40 4.54 *.938 4.15 17486 13.0 20.5 60.7 12.0 431946 11 25 .0 ,24.467595 11 40.210 -14 30.46 11 42.066 -14 42.55 4.53 '09.66 p16 17.84 13.0 20.5 61.7 12.1 32.198411 '26 2446760.5 11 40.190 -14 .34.56 11 42.046 -14 46.65 4253 -9.92 4.17 17.81 134 20.5 62..6' 12.1 221986 11 2/ 2446761.5'11 4C156 -14 38461 11 42.0/3 14 50.70 4.52 .40.18 4.18 17.79 13 0 2.0.5 63.6 12.2 171986 11 28. .0 ,,2446762.5 11 .46409 24 42.62 '11 41.966 -14 5441 4.52 *.10.43 4.19 17.77 13.0 20.5 44.5 22.3420..1966 11 9 .0 .2446183.5 11 40.546 46157 11 41.905 -14 59.6* 2451 10.67 4.20 1745 13.0 20.5' 65.5 12.3 30'19116 11 -3.0' .0 24467(4:5 39.973 -14 50.461 11 41.830 -15 2.58 465.0 *1501 4.21 17.73 13.0 0.5 66.5 12.4 42.4986,12, 1 L.0 2446745.5 11/39.604 .14'54.34 11 41.742 .15 6.44 4.50 41.13 .4.22 17.71 13 .0J20.5 67.4 12.A5 5619'(1'12 -2 , .0 244676645 1139.761'414 58.14' 11 41.639,.1510.24 4449,*.1.35 '4.23 1/.69 13.v 20.5 6864 12.5 70' '1 12 3 2446'747..5 11 39.662 '15. 148.9 .-11 41.521 15 13.99 .4.44 .11.2.,.,56 4.24 17.67 134 2063 69.4 12.6 851986 12,;-' 4. .0 %.2.11,26768.5.21 39.53C *15 5.57 .11 41,889..15 17.68 . 4,48 .4106.4.25 17.65 13.0 20.5 70.4 12.6 901986 44 5 .0 241167695 11 39.382 -15 14211. 11 /14242 .15 21432 4.47 111.94 4.26 17.63 13.0 20.5 .11.4 1267 1131966 12 6 .0 2446770.5 11 .3c.220 -15-12.7 111 41.4090 -15 24.89 4.46 '.12,1,12 4.27. 17.61 13.0 20.5 72.3 12.7 12719E16 12 7 .0 2446771.5i. 11 37.042 .*15 16.2,6'' 11 40.902. -IS 2400 4.46 -12.29 4.28, 17.50 13.0 2005 73.3 12.7 1401986 ;,12 .0 2446772.5 11 31.84° *.15 19.72 11 40.718 -15 31.84 4.45 "12.4t 4.29 17.56 13.0 20.5 74:3 12.8 151,1.966' 12 2446773.5 .11 34.641 24.10, 11'40.302 .15 354.22r 4,84,"12..60` 4.30 17.54 13.0 20.5.975.3 12.8 1601141.86 22 ,. 7.0 2446774.5 11 :30.411 ..11.!. 26.414, 11 40.279 -15 381.53 4;44 41204.. 4.31 17.52 13.0, 20.5076:3 12.6 190111941140.42 13 et 244671h.5 11 32.178 15 29.65 11 40.039 -15 41.7; 4.43'12.87 '442 1T.50 13.1 20.5 77.3 12.8 1561-986 12 12 '2446,7765. 11. 37.923 -15 32.82 11,39.784 -15 44.94 4.42 ...12.99 4.33 17.48 13.1 20.5' 7844 1209`.1461986 12 13 '.0 '2446.777.5 1/ 37.652 *15: 35,29 11 39.514 15 48.04 4.41 .43.10 4.34 17.46 13.1 20.5 79.4 12.9 135.4986 12 14 244677415 11 37.36!.( -15 38,94 11 39.227 (...15 51.86 4.41 -13.gc, 4.35 17.44 13.1 20.5 80.4 12.9 1241986 12 15 .0 2446777.5 11 .1: 4109 *11 38.925 -15 54.01 4.44:1-3211 4.36 17.42 13.1 20.5 81.4 12.9 1131966 12 16 .0 2446.7HC. 11 36. 7440, 15 '44.75 11 38.606 .*.15 56.88 4.39 ,...13437 4.37 17.40 13.2 2005 82.4 120 1021,466 12 17 40 2446783.5 .11 34.406 15 471054 11:26271 -15 59.67 4.38;43.44 _ 4.38 17.38 13.1 20.5 83.5 12.9' 914986 12 18 20 2446782A 11 36057 '50.25' 11 37.P2Q ..16 2.38 4.38 .13.50 4.39 17.36 13.1 20.5 84.5 12.9 800.1986 12 19 - .0 2446783.5 11 35.688 52.68 11 37.552 -16 5.01- 4.37 -13.55 .4.40 17.35'13.1 .241:5 85.5 12.9 68/P96 )2 20' .0 2846784.5 11 35.304 '45 55.41 II 37.167 -16 7.55 4.36 -13.59 4.41 1733 13.1 20.5 86.6 12.9 A 571986 12 21 C 2446785.5 12 44902....15 57.67 12 36.766 -16 10.00 4.35 -13.62 4.42 17.31 13.1 20.5 87.6 12.8 461986 12 22' .0 244678,64,5 11' 344c 23 . .11 36.348 -16 12.36 4.34 -13.64 4.43 17.29 13.1 20.5 58'0 353486 12 23 G 2446767.5 11 34.049 -16 2.50 11 35.913 -16 14.63 4.34 - 13.64 4.44 17.27 13.1 20.5 89.7 .12 261986 12 24 0 244618P.5.11 33.11127.16 4.6#- 11 35.461 16 16.81 4.33 -13.64 4.45 17.25 13.1 20.5 90.8 le. 15' 1956 12 25 0 24467895 11 33.128 16 645 13 34.992 1689 '4;32 7.13.62 4.46 17.23 13.1 20.5 91.8 12.7 201986 12 26 0. 2446790.5 11 32642 .14.74 11 34.506' -16 20:87. 4.31 13.60 4.47 17.21 13.1 20.5 92.9 12.7 271966 12 27 .0 2446771.5 If 32.13° *46 10.62 11 34.003 -16 22.75 4.30'.13.56 4.48 17.19 13.1 20.5 94.0 22061986 12 24 .0 2446712.5 11 31.61° -16 12.40 11 33.423 -16 24.,53 4.30 -13.50 4.49 17.17 13.1 20.5 95.1 12.6 511986 12 29 .0 2446753.5. 11 31.082 ..16 14.01 11 32.945 -16 26.21 4.21".4143.44 4.50 17.15 13.1..20.5 9601 22.5 651966 12 30 .0 2446794.5 11 30.527 -16 15.64 '11 .32.391 *16 21.78 4.28 *43.36 4.51 17.14 13.1 20.5 97.2 12.5 791986 12 31. Ck .2446795..5 11 29'75! -16 17.10 11 31..819 -16 24.23 4.27 -13.27 4.52 17.12 13.1 20.5 95.3 12.4 941987 1 1 0 2446796.5 11 29.366 18.44 11 31.230 - 16.30.58 4.27 -13.17 4.53 17.10 15.1 20.5 99.4 12.4 1001987 1 2 .0 2446797.5 11 28.76.0 -16 19.67 11 30.624 -16 31.11 4426 -13.05 4.54 47.08 13.1 20.5 100.5 12.3 1231967.13,024467.91..51126.136048 20.79 11 30.000 *16 32.93 4.25 12.92 4.55 17.06 13.1 20.5 101.5 12.2 1361987 I 4 .0 2446799.5 11 67.4n6 *46 21.78 11 29.360 ,-16 33.92 4.24 ..12.78 4.56 17.04 13.1 20.5 102.6112.1 1481987 1 45 .0 ,24468 005 11 26./138 -.1,6 22.66 11 28.702 -16 34.80 4.24 12.62 4.57 47.02 134- 2005! 103.7 124 1371967 1 6 a 4..0 24461401.5 31, 26.164 *16 23.42 11 29..027, *46 35.55 4.23 -12.45 4.58 1t.01 731 20.5 104.8 12.0 1601987\ 1 7 .0' 2446f. 02.5 11 25.473 ..16 24.05 11 27.336 *46' 36.18 4.22 ..1221.. 4.59 16.99 :2'204,5 105.9 11.9 155107/ 1 P .C. 2946803.5 11.24.76! 16 24.55 1.1 26.628 -16 3646. 4.21 *42.08 4.60 16.97 3.2 20.5.107.6 12.8 19619617 1' 9 2446804.5- 11, 24.04.1 -146,, 24.93 11 25.904 *16 37.06 4.21 ..11.87 4.61 '16.95 3.2 20.5 108.1 11.7 135P981 1 10 .0 2446805.5 11 23.300 2 5.18 11 25.163 -16 37.31 4.20 11.66 '4.62 16.93 .2 20.5 109.3'11.6 12419e7 1 14 .0 244'6806.5 11 2.2.543 -it 25.30 11 24.406 -16 37.43 4.19 -11.43 4.63 16.92 13.2' 20.5 110.4 11.5 1232987 12. 0 2446807.5 13 21.770 -16 25.29 11 23.632 ...16 37.41 4.19 -11.18 4.64 16.90 1,3.2 20.5 111.5 11.4 1021987 1 14. Cr 24168065 11 20.901 -16 25.14 11 22.84.3 -16 37.26 4.18 .1.0.93 4.65 16881 13.2 20.5 212.6 11.3 921987 1 14 .0 .24468000 11 20176 -16 24.86 11 22.039 -16 36.98 4.18 -10.66 4.66 16.86' 132 20.5 113.7 11.1 79'1987 1 2446.61*2.5 11. 19.3E -16 24.43 11 21.21R 16 36.55 4.174.*10.38 ;4.67. 16.84' 13.2 20.5 f14!8 11.0 .1/8. .1947 1,16* 24401.1.5 II 18.520 -16 232 11 .20.382 -16 35.99 4.18 10.49 4.68 16.83 13.2 20.5 116.0 10.9 ,571987 1 IT '2446812.5'11 17.669 -16 23.119.53U -16 35.29 4.16 4.49 16.81 13.2 20.5 117.2 10.8 464987 1 18 a 2446813.5 11. 16803 -16 22. 5 11 1,8.4664 16 34.45 4.15 ..9.447 4.70 tp79 13.2 20.6 118210.6 36
.

01, 54
11

rti



Yli1 MN 131r

41967 1 19
1941 f 20
1987 1 21
1487 1 22
1947 1 23
1987 1 24
1947 1 25
1987, 126
1987 1 27
1187 1 28
1987 1 2)
1 987 1 30
147 1 31
1987 2 I

1987 2 2
1.9017 2 3

1927 4

1981....2 5
19874" 2 6

1-987 2 7

1987 2

1907 2 9
1987 '2 10
1987 2 11
1987. 2 12
1987 2 13
1987 2 14
6987 2 15
987 2 16
1487 2 17
1987 2 18
1987 2 19
1987. 2 20
1987 2 21
1987 222
3987 7
1987 2 2
1987 2 25
1987 2 2
1981 2 2

1987 2 2P
1987 3 1

1987 3 2

198T 3 3

1987 3 4

198T 3 5

1987 3 6
1987 3 7

1487 3 8

1987 3 9

1987 3 IC
1987 3

1987 3 12
19.87 3 13
198/ 3 14
1987 3 15

4r

TaNe 13+2 (COW)
V,

HR. f-D (11160.0), DEC. RA. (A191) DEC. DELTA MOOT M RDO'T 'MAO NMAG THETA BETA MOON

,

.0 244814.5 fl 15.923 -16 21.36 11 L7.783 -16 33.46_ 4.15 -9.14 4.71 16.77 13.? 20.6 119.3 10.5 27

.0 244 415.5 11 15.020 -16 20.24 11' 16.888 -16 32.32 4.14 -8.80 4.7Z 16.76 13.2 20.6 120.4 10.4 21

2446816.5 11 14.135 -16 10.47 11 15.978 -16 31.05 4.14 -8.45 4.73 16.74 13.2 20+6 122.6 10.2 22
,..0

.0 244681745 11 13.196 -IC 17.55 12 15.055 -1629.62 4.13 -8.09 4.74 16.72 13.2 20.6 122.? 10.1 29

.0 2446818.5 11 12.259 -16 15.98 11 14.118 -16 28.05 4.13 -1.71 4.75 16.70 11.2 20.6 12308 9.9 39

.0

.0

2446819.5
24468110.5

11
II

11.310
12.347

-16
416

14.27
12.40

21
11

13.168
12.205

-16
-16

26131
24.45

4.12
#.12

-7.32
-6.92

4.76
4.76

16.69
16.67

13.2 20.6
13.2 20.6

124.9
126.1

9.8
9.6

51
64

.0

.0
2446821.5
2,446822:5

11

11

9.371
9.38i

41(
416,

10.38
P.22

fl

11

11.229
I2.242

-16
-16

22.43
20.26

4.11
4.11

-6.51
6.08

4.77
4.78

16.65
16.64

13.2 20.6
13.2 20.6

12702.
128.3

9.5
9.3

78.

92

.0 2446823.5 11 7.38 -16 5.90 11 9.242 -16 17.93 4.11 -5:64 4.79 16.62 13.2 20.6 129.4 4.1 106

.0 2446824.5 11 6.374 41L 3.42 11 8.231 416 15445 4,10 -5.19 4.80 16.60 13.2 20.6 113086 9+0 120:

.0 2446825.5 11 5.351 -16 .80 11 7.209 416 12.82 4:10 -4.73 4.81 16.59 13.2 2066 131.7 8.8 134

.0 2446P26.5 11 4.320 41! 58.07 11 6.176 -16 10.03 4.10 -4.26 4.82. 16.57 15.3.20. 132.8 8.4 146

.0 2446827.5 11 7.278 - 15.55.09 11 3.133 416 7.09 4.10 43.77' 4.83 .55 13.3 20.6'1'33.9 8.5 455

.0 2$46628.5 Al 2.228' -15 52.01 11 4.041 :16 4.00 4.09 43.28 4.84 .54 13.3 20.6 1354' 8.3 158

.0 2446829.5 11 1.165 415 4808, 11 3.020 -16 .76 4409 +2.77 4.85 6.52 13.3 20.6 136.1 8.1 152

.0 2446830.5 11 10°6 4I5 45.39 411 1.95C -15 57.36 4.09 -2.26 4.86 6.50 13.320.6 137.2/ 7.9 143

.0 2446831.5 10 59.018 -15 41.86 11 .872 415 53.82 4.09 -1,74 4.81 16.49 13.3 20.6 138.3 7.7 132

.0 2446832.5 10%57.433 -15 38.18 20 59.786 -15 50+12 4.09 -1.20 4.88 16.47 13.3'20.6 139.3 7.6 121

.0. 2446835.5 IC 56.841 -15 34.35 1 58.694 415 46.28 4.09 +.86 4.89 16.45 13.3 20.6 140.4 7.4 110 ,

.0 2446834.5 IC 55.743 411 30.37 57.595 -15 42.29 4.09 -.11 4.90 16.44 23.3 20.6 141.5 7.2 99

oC L44685 .5. 10 54.639 415 26.25 56.441 415 38.16 4.09. .44 4.91 16.42 A144.3 20.6 142.5 7.0 88

.0 2446836.5 10 53.52r -15 21.99 1 55.350 -15 33.88 4.09 1.01 4.92' 16.4.0 13.3 20.6 143.5 6.8 76

.0 2446837.5 10 52.414 -15 17.5P I 54.265 415 29.46 4.09 1.58 4.93 16.39 13.3 20.6.144.6 6.7 65,

.0 2446836.5 1C 5.295 -15 13+03 1 53.1146 -15 24.90 4.09 2.16 4.94 16.37 11.3 20.6 145.6 6.5 .54

.0 2446839.5 ID 50.172 -15 8.35 10 52`.023 -15 20.20 4.09 2.74. 4.95 16.36 13.3 20.6 146.6 6.3 44

.0 2446840.510 4".047 41! 3.53 10 50.897 -15 15.37 4.09 3.33 4.96 16.34 13.3 20.6 147.5 6.1 34

.0 2446841.5 AC 41.91b 414'58.5$ 1.0 49.768 415 10.40 4.10 3.93 4.96 16.32 13.3 20.6 148.5 6.0 26

.0 2446642.5 10 4*187 -14 53.49 10 46.636 -15 5.30 4.10 .53 4.97 16.31 13.4 20.6 149.4 5.8 22'

.0 2446843.5 10 45.655 414 48.28 10 47.504 -15 .07 4.10 .5.14 4.98 16.29 3.4 20.7 150.3 5.6 25

.0 2446844.5 10 44.527 -14 42.93 10 46.370 414 54.71 4.10 5.76 4.99 16.28' 13.4 20.7 151.2 5.5 33

.0 2446845.5 IC 43.388 -14 37.47 10 45.236 414 49.23 4.11 6.38 5.00 ;16.28 13.4 20.7 152.0 5.3 44

.0 2446846.5 10 42.255 -14 31.88 10 44.102 414 43.62 4.M 1.00 5.01 16.44 13.4 20.7 152.9 5.2 55

.0 2446847.5 ID 41.122 414 26.17 10 42.969 -14 37.90 4.12 7.63 5.02 46.23 13.4 20.1 153.6 5.0 68.,

.0 2446848.5 10 39.990 -14 20.35 10-41.837 414 32.06 4.12 8.26 5.03 16.21 13.4 20.7 154.4 4.9 81

.0 2446845.5 ,10 38.861 414 14.42 10 40.708.'414 26.11 4.13 8.90 5.04 16.20 13.4 20.7'155.1 4.7 94

+0 2446850.5 10 37.732 414 8.37 10 39.680 -14 20.05 A.13 9.54 5.05 16.18 13.4 20.7 155.7 4.6 108'

.0 2446851.5 10 36.609 -14 2.22 10 38.456 414 13.88 4.14 10.19 5.06 16.17 13.4 200 154.3 4.5 121'

.0 2446852.5 It 35.48F +11'55.97 ID 37.335 414 7.61 4.14 10.83 5.07 16.15 13.4' 20.7 156.9 ,4.4 134

-10 2446853.5 10 34.371 413 49.62 10 36.218 .'14 1.2! 4.15 11.48 5.08 16.14 13.4 20.7 157.4 4.3 146

.0 2048545 10 33.280.-13 4.3.18 10 35.106 41'3 54.78 4.16 12.13 5.09 16.12 13.5 20.7 157.9 4.2 154

.0

.0

2446P5r.5
.

2446656.5
IC

IC

32.153
31.052

413
-13

36.64
30.02

10
10

33.999
32.897

-13
-13

40.22
41.58

4.16
4.17

12.79
13.44

5.10
5.11

16.11
16.09

13.5 20.7
13.5 20:7

158.1
158.4

4.2
4.1

156
154

.O 824448 t7.5 IC 24.9'...1 113 23.31 10 31.8031'413 34.85 4.18 14.09 5.11 16.08 13.5 20.7 154.4 I4A'

.0 2446659.5 10 25.670 -13 16..51 10 30.1715 - 13.28.05 4.19 14.74 5.12 6.06 13.5 20.8 158.8 4.0 129

40 244665°4.5 10.27.789 -13 9.67 ID 29.634 -13 21.17 4.20 15.39 5.13 16.04 13.5 20.8 158.9 4.0 118

.0 244686045 10 26.717 413 2.75 10 28.562 413 14.23 5.20 16.04 5.14 16.03 13:5 20.8 158.9 4.0 106

.0 2446861.5 10 25.653 -12 55.76 10 27.498 -13 ,7.21 4.21 16.68 5.15' 16.01 13.5 20.8 158.8 4.0 95

.0 2446862.9 10 24.598 -12 48.71 10 26.443 -13 .14 4.22 17.33 5.16 16.00 13.5 20.8 158.6 4.0 84

.0 446863.5 ID 23.552 -12 41.60 10 25.397 412 53.02 4.23 17.97. 5.17 15.99 13.6 20.11 158.4 4.1 72

.0 446864.5 10 22.516 -12 34.44 10 24.361 -12 45.84 4.24 18.61 5.18 15.97 13.6 20.8.158.1 4.1 61

.0 446865.5

1
10 21.489 -12 27.23 10 23.334 -12 39.61 4.26 19.24 5.19 15.96 13.6 20.8 157.7 4.2 SI

.0

.0

446866.5
. 2446467.5 10 I .469

412-19.98
-12 12.69

10
10

22.319
21.314

-12
:12

31.34
24.03

4.27
4.28

19.87
20.50

5.20
5.21

15.94
15.93

13.6 20.8
13.6 20.8

457.3
156.8

4.2
4.3

41
31

.0 2446660.5 10 1p.476. 412 5.37 10 20.3211612 16.68 4.29 21.12 5.22 15.91 13,6 20.8 156.3 4.4 25 ,

.0 2446869.5 10 11.494 -11 58.01 10 19.339 412 9.30 4.30 21.73 5.23 15.90 13.6 20.9 155.T 4.5 23

or



Table II-2 (weld)

YR MN DY HR (1030.0) DEC R.A. (APPN) DEC DELTA umpor ROOT' TmAG NMAG THETA BETA MOON

1987 3 16 .0 244870.5 IL 0.524 -11 50.63 10.18.369 -12 1.90 4.32 22.35 5.23 15.88 13.6 20.9 155.1 4.6 281957 3 17 .0 2446871.5 10 1t.567 11 43.23 . 10 17.412 -11 54.48 4.33 22.95 5.24 15.87 13.6 2040 154.4 4.7 37.1987 3 18 .0 24,6072.5 IC 14.622 35.141 10 160. 0.7 11 47.04 4.34, 23.56 5.25 15.85 13.7 20.9 153.7 4.8 48.1987 3 /9 .0 .1.407!.b 10 21.010 -11 28.38 10 15.535 -11 39.56 4.36 24.15 5.26 15.84 13.7 20.9 152.9 4.9 601987 1 20 .0 2446070.5 ID 12.771 1-1 20.93. 10 14.616 -11 32.11 4.37 24.74 5.27 15.82 13.7 20.9 152.2 5.1 -73'1987 S 21 0 240875.5 10 11.865 11 13.48 10 13.711 -11 24.64 4.381 25.33 5.28 15.81 13.7 20N,9 151.3 5.2 St1987 3 22 .0 2.46876.5 10-10.474 -11 6.02. 10 12.819 -11 17.17 4.40 25.91 5.29 15.80 13.7 20.9 150.5 5.3 991987 3 23 .0 2446877.5 10 10.09f -10 58.57 10 13.942 -11 9.70 4.41 26.48 5.30 15.78 13.7 20.9 149.7 5.5'4121907 3 24 .0 2446878.510 ^4.232 -10 51.12 10 11.079 11 2.23 4.43 27.05 541 15.77 13.7 21.0 148.8 5.6 1251987 3 25 .0 244E87°85 ID 4.383 -1C 43.69 10 10.230 10 51677 4.45 27.61 5.32 15.75 13.8 21.0 141.9 5.7 1371987 3 26 .0 2448880.5 IC 7.549 -10 36.26 10 9096 -10 47.32 4.46 28.16 5.33 15.74 13.8 21.0 147.0 5.9 1481987 3 27 .0 2446801.5 ID 10 20.85 10 8.576 -10 39.89 4.48 28.71 5.34 15.72 13.8 21.0 146.0 6.0 1551907 3 28 .0 2446882.5 kit 5.425 -10 21.46 10 7.772 -10 32.48 4.50 29.25 5.34 15.71 13.8 21.0 145.1 6.1 1551907 3 29 .0 2446861.5 1 0 "6135 -10 14.09 10 6.983 -10 25.10 4.51 29.78 5.10 21.0 144.1 6.3 1481907 3 30 .0 2446684.5 ID' 4.361 ^10 -6.76 10 6.209 10 17.74 4..53° 30.30 5.36 15. 0 3.8 21.0 143.2 6.4 1384'1987 3 31 .0 2446885.5 1r 3.60.3 9 59.45 10 5.451 10 10.41 4.55 30.81 5.37 15.6 13.8 21.0 142.2 6.5 1271987 4 1 .0 244f886.5 IC 2.1467 ° 52.18 10 4.709 .10 3.12 .4.57 31.31 5.38 15.65 13.8 21.1 141.2 6.7 135,1967 2 .0 2446867.5 ii, 2.134 9 44.94 10 3.982. 9 55.86 4.59 31.80 5.39 15.64 13.9 21.1 140.2.6.8 1041,87 4 3 .0 2446686.5 10 1.423 9 37.75 10 3.272 9 48.65 4.60 32.29 5.40 15.63 13.9 21.1 139.2 6.9, 92.1987 . 4. 4 .0 '244688°4.510 .720 9 30.59 10 2.571 9 41.48 4.6,2 32.76 5.41 15.61 13.9 21.1 138.2 7.1 911987
1987

4 "

4 E
.0
.0

400.,890.5 10 .04°
2446071.5 9 59.38

9 23.49
9 10.44

10 1.898 9 34.36
10 1.236 9 27.29

4.64
4.66

33.22
33.68

5.42
5.43

15.60 13.9 21.1 137.2 7.2 69
15.59 13.9 21.1 136.2 7.3 591987 '4 7 .0 2446892.5 *.J.739 9 9.43 , 10 .509 9 20.27 4.66 34.12 5.43 15.57 13.9 21.1 135.2 1.5 481987 4 R .0 2446697.5 9 56.104 ' 2.49 9 59.959 41 13.30 4020 34.56 5.44 15.56 14.0 21.1 134.2 7.6 381987 4 9 .C4 2446894.5 9 57.494 a 55.59 9 59.345 9 6.40 4.72 34.98 5.45 15.54 14.0 21.2433.1 7.1 29.1987 4 10 .0 244685,5 9 56.495 A 44.76 9 58.747 8 59155 4.74 35.39 5.46 15.53 14.0 21.2 32.1 7.8 241987 4 11 .0, 2446896.5 7 56.313 P 41.99 9 58.164 8 52.76 4.76 35,80 5.47 15.52. 14.0 21.2 141.1 7.9, 231987 4 12 0 24461197.5 9 ¶5.740 Q 35.29 9 57.598 9 46.04 4.78 36,19 5.48 15.50 14.0 21.2 130.1 8.0 291997 4 13 .0 '2446899.5 9 r5.197 r. 28.65 9 57.048 8 39.38' 4.80 36.57 5.49 15.49 14.0 21.2'129.0 8.2 38198.7 4 14 .0 2449899.11 9 54.661 R 22.07 9 56.514 8 32.79 4.82 36.94 5"1.'0 15.48 14.0 21.2 128.0 1:3 491987

190/
4 15
4 16

.0

.0
2446500.5 9 54.14
2446901.5 9 51:640

P 15.57
- A 9.13

9 55.196 8,26.27
9 55.494 8 19.83

4.819-
(4.87

37.31
37:66

5.51
5.52

15.46 14.1' 21.2 127.0 8.4 62
15.45 14.1 21.2 126.0 8.5 751987 4 17 .0 2446902.5 3 53.153 8 2.77 9 55.007 11 13.45 4.69. 394P1 6.52 15.44 14.1 21.3 125.0 8.6 884987 4 18 .0 2446903.5 41 52.692 7 56.48 9 54.537 8 7.15 4.91 334 5.53 15.42 14.1 21.3 123.9 8.7 1011987 4 19 .0 2446904.5 9 52.227 7 50.27 9 54.002 8 .92 4.93 0167 5.54 15.41 14.1 21.3 122.9 8.8 1141987 4 20 .0 2446905.5 r 51.797 X 44.14 9 53.643 7 54.78 4.95 38.98 5.55 15.40 14.1 21.3 121.9 8.8 1271987 4 21 .0 2446906.5 51.363 7 38.08 9 53.219 7 44.70 4.98 39.29 5.56 15.38 14.1 21.3 120.9 8.9 1391987 4 22 .0 Z446907.5 9 50.95* 7 32.10 -9 52.810 7 42.71 5.00 39.58 5457 15.37 14.2 21.3 119.9 9.0 1501907 4 23 .0 2446908.5 9 50.61 7 26.20 9 52.417 7 36.80 5.02 39.87 5.58 15.36 14.2 21.3 118.8 9.1 1561987 4 24 .0 244690".5 9 50.1P2 7 24138 9 52.03° 7 30.97 5.05 40.14 5.59 15.35 44.2 21.4 117.9 9.2 156.1987 4 2' .0 2446910.5 ° 49.019 7 14.65 9 51.67f 7 25.22 5.07 40.41 5.60 15.33 14.2 21.4 116.9 9.2 1491997 e4 26 .0 .446911.5 5 49.471 7 9.00 9 51.329 7 19.56 5.09 40.66 5.60 15.32 14.2 21.4 115.8 9.3 1381947 4 27 .0 244691,2.5 9 49.138 7 '3.43 9'50.996 7 13.99 5.12 40.91 .,5.,61 15.31 14.2 21.4 114.8 9.4 127-1987 4 28 0 24469154,5 9 48.020 t 6 57.95 9 50.679 - 7 8.50 5.14 41.14 5.62 15.29 14.321,t4 113.8 9.4 1151987 4 211 .0 2446914.5 9 48.517 6 52.56 9 50.376 7 3.09 5.16 41.36 5.63 15.28 14.3 21.4 112.8 9.5 1031987 4 30 .0 2446915.5 9 44.2241 6 47.25 9 50.087 .6 57.78 5.19 41.57 5.64' 15.2T 14.3 21.4 111.8 9.5 921987 5 1 .0 2446916.5 4 47.954 6 42.03 9 49.813 6 52.55 5.21 41.78 5.65 15.26 14.3 21.4 110.8 9.6 801987 5 2 .0 ;446917.5 9 47.694 6 36.90 9 49.554 47.41 5.24 41.47 5.66 15.24 14.3. 21.5 109.8 9.6 691987 5 3 .0 2446918.5 9 47.448 6 31.86 9 49.300 6 42.37 5.26 112.14 5.67 15.23. 14.3 21.5 108.8 WO SS1987 5 4 .0 2446910.5 9 47.216 6 26.91 9 49.077 - 6 37.41 5.28 42.31 5.67 15.22 14.0 21.5 107.8 9.7" 40
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